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ground by Termites. 

Iii the right hand upper corner is a worker, apparently immature ; \ u mature 
individuals the lead i* generally v* lh>w 

In the lower light-hand *.,nier is a winged form ami in tlie left-hand upper 
corner an individual which ha*, shed its wings 

A full grown queen is <eeu ; = ■ »)»•* lower left-hand corner . the legs are di-pro. 
portionately large. 

Th * 1 hair line alongside . ■»< ii 

shown. 


tiguie indicate- the natural sj>>*. of (}„•< lnvecr 
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! I is said that .1 Wi ll kii'iwn K til- vcl' .J ia diicf- (lr.-Hlinl ;t 
.■mil ;i» •• u liu!'- t'd i'll which >uiiii> i'iii-kwun!>. on which tin- 
,,|,\i"l|s el it il'i-lll I' tfl.lt .1 ••III 1 1 I' ll'it li (i'll, it 1:111.'.“ imt Mvilll 

j,;„.|;w;il 'U. mill I In: it i' mi mil) aftei It litis hr, II huileil. The 

1 1, , | ,11 !■ U Imln.'lirlaUU" , >1 ili» i'l' nl't-li tl'ilc.-s (if a similar 

...nlii'i '»■ |>I i.i.'ti' I ' 15 i 1 • • k 'I". Ini' .-KHin | > 1 > J . is imt always 

mat M.'V.'I a i ll". ami a - Whil' Ant is li"' mi ant at all 

and is i,,,| iii-.'j-'sai t!\ whit' I' i' u 1 1 1 ' >t T ll "; « t • that tin term 

•• While Vni " -ImnM ' m hf. 1: > 1 '! li-' i!,M "' r ' 

r.-.-tlv kimun.a- T. '-ii.it. hut ih- term - White Ant' 
1,:,' taken I"" s 1 1 , 1 1 1 " a I "ft "li lie l"’! lU ' Mr imauimatiim '■>«■ 

"I'ilv liisj" " 'I 

Tennites «" "it' them...- " 1 A " ,1! 

1 , f. ri'e.l 1 . , i 1 > ■ ■ • all • r. ii n ■ u-'.ailv l.'anei-milie.lmmmesttlie 

\ I'lii", ,j it • ■ r 1. an "l-il' f- " hi'-ii m'-imh ' ' " ! ' v - |,in l' 11 111 

",'K'Ui'i. a'lha,"„lhes. An. ami 1 .."a Recent 

arch 1 ,;,' -h-w,,. l ."»''4 that • atlm" m'" rtitli.-r with 

•ia- Hr ia ami that .lwv I'.-Mhiv Aia,.- with 1 "^mu'lies 

Ian. "Ill "flies,.,,!, Iren, a -ii |>, ‘unit, Ve 'leek. 1 ms 

Hit, that T' llllltc- :llnl ( ’"I'hl -tlei,. s ll"'' 

iiamies in men ahlmi.^i "" 

«> r.i.p.- „ imii-e ilissimil.il- -n*lm ^ 

■I,.-,,. liMl.it- ,„"l ""‘I. ‘’r 

... ,, j,, -a 1 1 v a annuals 

] 1 fi „ , ■ i , 1 1 , - ,,f 1 1 i \ i'l, m "I la ■ . 

... , a-,. ...-a, , have little m oommoii 

I'l i.'t Ism" a sm-ial , M'tetnr) 111,1 

‘ ‘ , , , i a tin "V> 1 h- 1 1 viiieni>['iei ' :1 

■ : ’ 1 1 tlie I rim Allis, wluelt l„ I' 
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III India we are oil 1 v ton well aware ol the damage done by 
Termites to houses and wooden buildings of all sorts and to 
household furniture. Working in eoneealineiit and being earefui 
not to give anv external sign of their attack, the mischief i- 
often completed before anv suspicion is aroused, and a beam or 
plank of wood, apparently substantial, is suddenly found to U 
nothing but a mere empty shell, the whole ot whose interior has 
been eaten awav hy these tiny white insects which rapidly 
scuttle awav into the ohscunty ol their galleries when the light 
is let in upon them. In some eases, when the material attacked 
is a beam supporting a weight. their operations seem directed by 
an intelligent appreciation of the stresses borne by the wood and 
portions are left to bear the strain or the interior is tilled up with 
mud to replace tile material removed Some sp,-eies, however, 
which normally live in decaying wood, -com t" til! the interior 
with mud whether subject t" stress or mu. and peiltaps they d" 
this to keep the air moist in their naileries. 

L he damage done to crops is not i apparent to the casual 
observer as is that done to buildings, but the latter is really 
insignificant in comparison with t lie former 1 n many parts 
India the normal damage to c iv,iis i- from one to two anna-, 
rising to three or four anna- m ewii m»te in bad years. Not 
only cereals are attacked but \aluable crops -ueb a- sugarcain . 
poppy, groundnut, fruit-tree-, castor, jute, pea-, 

suntlower. etc. The annual loss caused by I'ermites attackin'.: 
crops in British India alum- is estimated at "vi twenty million 
pound- sterling. The species which attack crop,- appear to In 
usually tortus ol Mf -inti-rmi *. but exact observations on tins point 
are very desirable. 

It would be too long a task to attempt to recite all tin 
objects which are attacked and spoilt by Termites. All artief - 
of organic origin (wood, paper, clothing, etc.) ale devoured, ami 
even cases of tinned food havi been known to be spoilt h\ 
Termites making their way into tin- wood ot the case aim 
bringing in wet mud, thereby rusting through tin tins : soin 
species are even known to he able to exude a fluid which is ahi 
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(>orn,l|,; - ,:ls " ln of tlw world the amount of 

"' 1,,u - l,t is ”«>>’ <;*iuh 1I.-«1 by i ho celerity with which the 
Termites .-left an opportunity Ihr attack : thus we read of' a 
Surveyor who returned to eai,i|, after a hard days work and left 
hi- trunk on a table overnight <• the next morning he found 
rot only all his clothes destroyed by Termites, but his papers 
also, and the latter in -uch a manner that there was not a bit 
l. ft of an inch >.|Uaie. Tim bla.-k lead of his pencils was 

1 "iisunicd. the clothes were imt entirely cut to pieces and carried 

away, but appeared as if moth -eaten, there being sea reel v a piece 
as large as a shilling that wa- tree Irotn small holes : and it was 

further remarkable that some -iiv>-r coin, which was in tie- 

ti link, had a number ot bhe-k -p'-eks on n. caused by somethin^ 
eoi'l’osi\'e that limy eould 1 1 « » t be runbed oil even with sand.' 
Many i tlmi instance- might h< gi wm. as of the Termites which 
” "im night. in a few hour-, pmived "lie toot of the table, and 
having in that nianr • r u-""iid'd, rallied then arch across it. and 
tii' n down through the middle oi the otlmr foot, into the Hour." 
Most residents in India, lew, i,i,,,u by hitter experience how 
-wii'tly destruction may I" w fought. ■ \eli if their lot does not 
"|ttal that "f the prisoimi- m i it.iin Indian gaol who awoke 
"lie morning to liud that tie it o. ddmg had been eaten up whilst 
they were sleeping mi it 

1’lmre i- a large mid vapiiliy increasing literature oil the 
subject ot Termites generally, but it is a matter for regret that 
many inaccurate statement- have b t en put forward with regard 
t" the habit- and economy oi these insects. This has arisen 
t'-iy largelv li nn the fact t hat a t’alse analogy has hcon drawn 
between Termites mid llm tine Ants on account ot the social 
Irihits which thi-v juaetisi m common ; hut. although there are 
-"inc general .similarities m the eeonotnv of these two groups ot 
uiseets. tin- parallel cannot he pushed mo far and made to include 
minute details. Other authors again have drawn similar ana 
logics from a consideration ot 1 crnnt.es alone, and from observa- 
tions on the habits of a few species have argued similar habits 
m others It i- verv certain however that different species have 
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widely ditferent habits and that it is very unsafe to deduce th. 
details of the life history nt one species from the knowledge n; 
those of another. Kverv species must he studied ami treated m 

its own merits. To the ordinary practical man a know halo 

minute details may seem to In- of' little use. and it mav appeal 
matter 'it small moment whether one species docs or does imi 
huild mounds or whether the individuals of its soldier-caste lmw 
a dozen or fifteen joints to their antenna- : hut if these seeniiiijlv 
trivial differences are tumid to he correlated with other hitler 
eiices. such as taste for particular kinds of food, they may piov 
to be of great practical importance. 

It would naturally he expected that \\ < should have a mind 
knowledge o| at least the dith-ifut kinds ot Termites which 
occur in the Indian Region. hut it is a regrettable fact that this 
is by no means the ease. Although India is tin- habitat of many 
species whose habits delight the ob-avant naturalist ami other- 
wliieh interest tin- systematic worker in tie strangeness of tle-li 
structure or tin- pee til iati t v ot their geographical distribution, 
the Termite- ot India ami Burma '••cm t > have suffered a straiiv 
neglect at the hands of collectors and observers of inserts. A 
certain amount ot work has been done, especially within the la.-t 
tew years, on the Sinhalese species, of which over thirty distinct 

forms are now known to semi whilst only about a score are 

known at present liom the whole of tin- Indian IVnin-ula i in 
eluding Burma), although it A probable that at least one hundred 
distinct forms really occur. 1 may add Imre that I shall ' 
pleased to receive specimens from any part of India or Burma 
and will gladly scud lull instructions foi collecting to any read.: 
of this Journal. 

In the Bntomnlogist one of the most interesting specie- i- 
tr miiiilih,,, i (page ’J_! o ) . which is said to oeew 
commonly in Kashmir in old stumps of l'n<"s r.,-, rlsn. It i- a 
large species with a soldier nearly an inch in length and appear- 
to be one ol the h-w surviving members of a group of Tel nut - 
which is chiefly known to u. from fossil specimens which ha'- 
been preserved in Baltic amber. 



I t.KMITKs. < ■ I: WHITK A.VT'. 



. If • I i f 


. \ 1 1 1 *t 1 1* r mi in .'I i ii l; u r< u j • i- . ■ -i 1 1 j >• si il ft tin- mt. inljers of the 
- 1 1 1 ' 1 ' / /' "/f </< i'//" .< (pam- i iii \\ 1 1 1 1 ■ i i tin- workers and soldier* 
in nvi-r half an ineh in h-ii"th and air n niat kahle in posssssilltr 
\vr]l di-tinril < \ '-s, these r.nstes m 1 ’ i mil • < U iiu' without rvrs as 

i nilr. Although "lie > j i< n. - u a.' <k vi i!i. d tVniii India nvri' I .'In 

y-lt's a;'i'. Wr still know Vi 1 y llttii ft tllril' habits. In spit,.. ,,f 

til' ll iai'f i '!/•■ and tllr tel'orl"!!' appea’anee ft llirir soldier easti . 
thry si rin to do very In t !<■ harm. < - « ■ ; 1 1 i i : i 1 1 o their depredations to 
''its ft f i ass and kavrs uiiirli tln-v rut into short lengths and 
■ any down into tlnir nests, linn wldeli tin v roliu out to tiiraoe 
in broad davlioht. 

A oi'oii|i wliirh is of I'oiisidri abli praetie.nl iniportanee i* that 
" hii'h inelndi's the m inis /,. s. i oiitainino I. “!•/ and 

"tii' i species whirh in vi iv dest i an t ive t" timbers used tor 
1 mst i ui'tional purposes. Ih allis. rail it's. furniture, clothes, books 
little fumes amiss to tins,- Maaeious inserts, which apparently 
in in eomparativelv small eoioin-s uilbin the beams, etc.. 
’ hi«-h they at taek 
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\\ itliin the limits of a short article, it it impossible to do 
more than mention a few species iti particular. C« 
forms a group known as ‘ Latex 1 ermites from the drop of 
sticky milky fluid exuded by the soldiers to repel attacks of 
enemies : i/e.v/cm, described from Burma, lias achieved noto- 

riety by its attacks on Rubber-trees in the Malay Peninsula, and 
Professor \\ atase informs me that this same species is a very 
serious pest in Japan where it causes great damage to wooden 
structures id all kinds. A ■.,■ has in many species two dis- 
tinct forms of the soldier caste, a larger and a smaller, but both 
acre* m bar iny the front of tin head prolonged into a long tubu- 
lar beak. In A’ Ini', trims tlm larger form n| soldier ejects through 
this beak to a distance of t wo nr three inches a very fine jet ol 
sticky secretion which harden' immediately it comes in contact 
with the air and forms a tine \ iseoiis thread. In a nest of this 
species which I opened up at Parantij there was a small ac- 
cumulation ol short h myths < >1 yrass steins, and this species 

apparently does not fe.-d on I In (’ey Ion an allied form 

i A". makes its n> mside hollows of trees and issues 

out at sunset in a fmy r> yitlar procession to gather lichens from 
> >|1’ neighbouring tree trunks ( 'misidrriiiy that these insects 
are totally blind, tlm regularity "I their line of march is truly 
wonderful. Tlm wokeis maieh along in a solid stream, s or 10 
abreast, whilst the s,,ldi. i' take up their position on either side 
of the route, facing outwards ready to lepel attacr.. 1 he size of 
.me ,,f these armies j> |„ st tvali/ed by considering the fact that 
it takes about ti\e hours to pass a given point at tlm rate <>f one 
metre m a minute and. as mm metre of tlm procession may 
eoiitain between smi and l.tnui Termites, simple calculation shows 
t hat a single army >1 foragers may amount to a ipiai ter ot a million 
individuals or even double this number Anivcd at the tier 
pr.-unusly lived mi by tlm soldier sc, Hits sent out ahead of the 


* A \ :n!. <1 .iti'i * vt i« n»i tv ip • -« 't ' 

. >ni li\ I'l.di *soi Mu^nt'ijt in ’!.< Ami.iU !!»* 
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main hotlv, the workers proceed to scrape >tl' the lichen with 
their jaws, ami in this work an admirable plan of division <>| 
labour is adopted. Had each worker to hold m its mouth tin 
lichen already collected, the movements ot its jaws in scraping 
oil' a further supply would he seriously embarrassed. The w ho! 
arinv is, therefore, divided into sipiads of six or seven individual-, 
one of which holds in his jaws the fragments of lichen scraped 
ntf by his fellows, who are thus enabled to gather a large supply 
ill a comparatively short time Towards dawn the armv prepare- 
to return to the nest in reverse older to that in which it started, 
the soldiei- continuing to line the route and forming up a> a 
rear guard after the worker- hav< pas-t-d Such regularity in 
the order ot the procession, -ueh division of labour and such 
mutual help would douhtle-- a-erilie,i to intelligence if carried 
out by annuals higher m tin - -ale oi natute. and our adnuratioi, 
must he increased -till more on ivib-cting that these tinv inse'-t- 
are totally blind. 

It I- tile members o| tin- typical group /rene.v that an 
most familiar to the ordinary oi.set v.-r a- it i- the aetivitie- of 
these species which ar>' ll-ually tie eau-i o) the Welbkuoui 
White Ant- Nest- or mound- I’rohalilv we have a larg' 
numher ot different kind- in India. Imt it i- ini every form which 
makes a mound. Some pass a life ot eonee.ainieiit underground 
and are rarely seen except ” hen the wing' d lorm- swarm out at 
the heginning "f tin- rain- . m other-, the po-item o| the ne-t i- 
clearly Inal ked by a mound which may vary from one ot urn • 

1 1 1 s l g 1 1 1 1 1 ' • a 1 1 1 looking heaps ul earth a h w niche- hegli to a -ingle 
conical pinnacle towering up to fifteen feet of more. In eon. 
pan-on with a really tall ietmite- uesl, tie- " -kv -semper "! 
our modern cities -ink- into in-iguitieanee ; basing eompari-on 
on tin- relative length- of a lernnte and a human workman, tie 
Termites structure would only he .vertnpped by a building m ark 
a mile m height. 

In the I ol low ing remark- vvo will e mfiue our alien t ion to i h< 
group ot comimm mound -building -pecn- which are br.-t known 
to the ordinary observer. 
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I'll understand something III tin- internal <.-!/< Jill 111 I V of rt liest 
i i> necessary li i -'ll lit nil to glance briefly at tin- cuuslitutiun 
I llic individuals which compose it : these consist of (i ) workers, 
,n) soldiers, both "I which i-itsti'.' mi- made up til sexually- 
iiimiatili e males and tcinalcs and nil) ol ~exu;i !1 v mature malts 
anil female... Besides the I < »in there are of course immature 
unlit iiluul.' ul each nt t It* principal castes. All start from 
in egg, hut h is not known whether all the eggs laid by a single 
female al e similar; in tie case ol tile iiolleV-hee it is a well- 
kiinw li lad that "lily eggs fertilized by the male element give 
ci -*■ t o females, and that tie ipt-eii. when laying eggs ill clront- 
has tie powei l" withhold the issue ot spermatozoa 
froii i the .spermatheca in winch the--- are stored: there is 
iiowcver ho "V niello that this i~ tie- ease amongst iermites. 
and it is probable that tie T"iiniii eggs me all extruded ill an 
uiidill’cl’eiitialed and leitili/ed eoieiition although this dues not 
necessarily imply that tie- '-a "I tie- contained embryo lias 
not alivadv li.- n determne-d. I' is supposed that tile ultimate 
• lest in y ol each i udi \ id Hal • gg i ■ ■- w 1 icti icf it is t” tie' clop into 
i worker, soldier, oi s, vie,; tom, i is oetermmcd by differences in 
lie.- fund given to tie- te-w iy hatched individual, but it appeals 
that tin- vn-w is inis.-d on analogy with what occurs in tile cast 
of lees rather lii;m mi actum observations, in the case oi eggs 
w inch iiatcli m a large ie-st tie tc may undoubtedly he a pus 
-iiiilitvoi man v « i i tl > t •lit vaiiatioiis u loud and (ceding ul the 
young mdi\ nluai. bin I! is -iihi.-iilt t" VI that time can he much 
Pole, of , Iile-r III lie els- of li"- lust natch oi eggs raised by a 
• -oliiarv pair on lie- foundation of a new colony : yet We know 
; aii our own experiments that such a first batch ot young dm.' 

- "iitaili individuals diliei cnl i.ated into workers and soldieis. A> 
'li. -newly ■hatched young dill, i fionithe helpless grubs of bees 
ill lii-ing able |n walk about .1' soon ;i> they emerge tloln the egg. 

1 i s also ilillieull t" s.., how tie v can be restricted to one parti 

-liar lor I din. lie this ,> it tuav. it certainly appears to be 

case t hat l'eniiiles e.iii. ill some cases at least, exercise a 
nun amount ol control ov.-r the ultimate destiny ot immature 
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individuals, and can sometime* change into one form an individual 
which is already far advanced towards development into another 
caste. If the transformed individual does not attain satis 
factorily to the standard of its new type, it is probably killed 
and eaten --/«.»< r I'lnuuratjir h.- ivilrrs a cynic might say. hut tin 
real reason is that an individual intermediate between two 
different forms would be incapable of performing completely tin 
work of either, and the Termite community does not tolerate 
inefficiency in its members. 

The various possibilities of normal development of an 
individual egg arc shown in the table : the complications intro 
duced by the development of neotemie sevnai individuals have 
been omitted owing to want of evidence that •'substitution 
royalties " arc ever produced in the mound-building species now 
under consideration. 

Numerically the most important individuals in the T* unit 
community are the "workers/' Apart from reproduction an<i 
defence, these carry out practically all the duties repaired o| 
members of a social body : they take charge of the young, e\ 
cavate. build up and repair tile m-st. forage for food outside m 
the nest, and (in many species) attend to the cultivation of tie 
fungus-gardens. Irrespective ot age. there at e often t wo forms, 
a larger and a smaller, whose functions d< ■ not appear to o- 
greatly differentiated, though as a rule tlm larger forms seem t" 
act as foragers, whilst the smaller individuals attend to tie 
internal economy of the nest. The jaws in the worker are wed 
adapted for cutting through fibrous substances such as wood, aim 
it is the workers alone winch damage crops and woodwork. 

Amongst tin- social liees and wasps each worker isarui'O 
with a powerful sting which as a rule is used solely for defeusiw 
purposes. In the case of Termites, however, in all tic nci 

highly developed species the- defence .it' the nest i> provided !■ 
by a special caste called " Soldiers," which arc entirely distinct 
from the workers structurally and whose business it is to keep 
order amongst the workers and to repel any assaults upon ih 
HSiL or foraging-parties. The soldiers have no sting, it is tin- 
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hut are armed with larye peculiarly-modified and often 
lunnidalile-liiokiiiH jaws and have also (in many species) the 

# Now ly-hatflu-d 

-» St;i 7 undifferentiated form, 
flitl;. U VI / 

t--i / 


Small h--ad»-d ^ 
juvenile* 


•Jnd moult 


% Large headed 
juveniles. 


Kid m 
kni> Tii- ‘ 


N>m|'lis w itl. 
winy pad* 
t’i«t *tay. 


Youny 
w ork»*i *. 

‘ r*t di.v, 




did moult 



. N\ mi'll- w >» h 

ir.'-u,.. l 'li' winy pad*. 

:!;!• "i -> • "11 1 't «y. . 


Y-uny 

w.-rker*. ^ 
vr.'i May. 

i 



Young 
“oldiei', 
tirM stay* 1 . 


I 

| Young 
— soldier*. 

^ second stage. 


Stay. N\ mj-h* writ 

i ••■tip. i 17 1** *» my pa-!-. ® 

P ' i lliii. I May. 



lull grew n . 


third Mage 
ifull grown'. 


Winy! Imayin* * 
adult in,il. - A 1- males. 


T.I.lr .hn»,„; ,lr. .-l-, ■n-.-nl ,-f I , ff -r Vlll . .1-1.'- of A.tjpe IfrOTl Kwll.'l idl. 

Snl»*litntu>n term' emitted. 

! " > w « *r nf ilischiir^ini' ;t sticky substance which blinds <\iul 
li- s abli*s their ordiiwivv t tu'tiues uiul paitieuhuly ant>. ltMi> 
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their bites sf.m insignificant, their jaws bare])- piercing the skin 
and the stiekv exudation doing no mole harm than to leave a 
reddish-brown stain which persists for a lew days. \\ e do not 
seem to have in India any species so ferocious as are those in 
Western Africa : Smeathman relates of the soldiers id one of 
these that "if thcv get hold of anyone, they will in an instant 
let out blood enough to weigh against their whole body ; and if 
it is the leg thev wound, you will see the stain upon the stocking 
extend an inch in width. Possibly it was these same soldiers 
of which another traveller in West Africa gives the following 
puaint account : — " I one day attempted to knock otl the top of 
one of them (Termites' nests) with my cane, hut the stroke had 
no other ('fleet than to bring some thousands of the animals out 
of doors, to see what was the matter, upon which I took to my 
heels and ran away as fast a> 1 could 

The role of the soldiers appeals to he solely to act as 
defenders of the nest, and in doing this they appear to realise 
the soundness of the military maxim that the best defence is a 
vigorous offence. In many species, the opening of tin- nest sees 
the immediate retreat of all the workers out of sight, while at 
the same time it gives the signal to tlm soldiers to swarm out 
and repel the disturber of tie- peace, blind its they are, they 
seem obsessed with rage ami run about with jaws open ami ready 
to seize the foe. < In lm-tino the jut i inline or any strange object . 
it is seized firmly in tlm mandibles, sometimes with such 
determination that tlm soldmr will allow itself to he torn in two 

rather than relax its grip, whilst ilm sticky exudation is poured 
out copiously from the gland m tlm lend. If no eimmy ran I" 
found, the soldiers gradually retreat into tlm nest, whilst tie 
workers bring up era th ami repair tlm breach, but the soldmis 
continue to line tlm exposed galleries with t Imir heads directed 
outward ready to meet any further assault. 

Except bv acting as escort to Imaging parties, the soldmis 
seem to take no part m procurin'; loud for the community, and 
the extreme modification of their moiltl purls appears to prohibit 
them front feeding on hard substances stich as wood It seems 
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probable that they are nourished jh ineipall y on liquid food dis- 
charged from the month or tin- rectum „f the workers. In 
addition to this, they may perhaps till the role of undertakers 
and find part ol then .sustenance in the bodies ot their comrades, 
either those which may have died in the nest or those 
marked out lor execution being unsatisfactory in their 

development. 

In some species (more especially in A'«o-, •««-.<) there are two 
or more forms ot tin- soldier-caste, characterized bv distinct 
differences in size and in the shape of the head. In this respect 
there is a close parallel with nianv species ot true ants. 

I In- individuals which are destined to mature true sexual 
characters are distinguishable in early life by their larger size 
and by tin possession ot small pads which will later on develop 
into wings. These nymphs with wing pads may he found in 
some nests at almost any season of the year, but are most 
common in tie- sprite.; at the beginning of the dry hot weather : 
at this time batches of twenty or thirty at a time may often be 
found in small chumhers within tin- nest: liny do not seem to 
be provided with ftingu- comb as a title, ami it seems probable 
that they do not eat fumjtis. but ate fed in a special manner, 
either l>v food ] iredigest ed and disgorged t, v t ) R , workers or 
perhaps on the " red bodies which will be noticed later on 
.lust before the rains begin, these nymphs attain the perfect 
state ajtd. on the occurrence ot the first le ave shower, issue out 
nfthe nest m the swarms which are -itch a feature ot this period 
1 1 1 the veat . Comparatively \ at v tew escape the numerous 
enemies which prev on them the moment they emerge from tic- 
tiest. Ants, lizards and around lending lards catch them before 
llu>y lane time to take to flight, and even ia the air birds and 
I aits and dragonflies pursue them relentlessly ; even man himself 
does not disdain the dainty fare, which is said to taste like 
-neared cream and almond paste 

Aitken s account of the emergence ol a swarm is at once 
accurate and amusing : "As each, young adventurer drew iTselt 
through the narrow gateway, arrayed like a la-ido in its long 
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o-auze wind's, it bade a tearful farewell to the friends <>1 it> 
childhood, and. rising upon the breeze, started upon the voy.ig, 
of life. I do not know what rosy hopes were at that moment 
blushing on the horizon of its young life, but a king-crow shot 
from his station and wiped them all out with one loud snap of it-, 
beak. In half a minute a second rose on its feathery wings and 
sailed away towards the sky, until a swallow-shrike seemed 
elide over it. and it disappeared. Xo beak snapped this titm 
The bird just swept past with open mouth, and the ant w;c 

not Thus, otie after another, each in happy ignorance of tie 

fate of its predecessors, they went forth to seek their fortunes, 
and the fortunes of all were the same. I doubt if a 
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came to a happy end. A lew how»*ver do *ui \i\» . ami >horti\ 
alter the swarm has einerLod a t»*\v individuals mav usually o* 
*seeti resting on ^rass-stalks, «tc.. head awards, with tic 
abdomen raised and tremulous ami the whips <|Ui\< rin^ : at the 
time they emit a heavy sweet, honey I i k ♦* odour winch is 
less attractive to the opposite m \. As >ouh ;i> tin* mate ha- 
been attracted - and often before this tin* wini^s are shed, briny 
thrown oil voluntarily hy a jerking motion, w hereupon each win 1 , 
breaks oil alony h natural transverse suture near its base, leavim 
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! small s t u 1 1 ij > attached to the tlwiax. Two or more individuals 
l!X . often seen running rapidly along the ground in single file at 
iliis time in search of a suitable eraek or hole in the soil in which 
id commence a new nest. It has been denied by some observers 
that these winded individuals are capable of founding anew 
mlonv by themselves : that they can do so in the case of Tenners 
, fees we have been abl.- to prove at Push in the summer 
,1 |;il I when a pair of winged individuals which had swarmed 
it n ,,st mi -J.'itli .lune was kept in confinement and 
successfully laid eggs hv hth duly and reared fully-developed 
workers and soldiers within three months, when the experiment 
«a- unfortunately terminated l.y mischance. In IflO also 



Aim llm jr u i 'lit < i is- We-s. 


winged individuals u.-le collected I 
and hv L’htli dine- had laid eggs w 
Tim parents did iml 'tit Iroin tin- 
coiistrueteil ami did not appmr to 


I l oin a s warm on third June 
Ilieli hatched oil ! cth July, 
small cell which they had 
hed at ail : probably on first 


. mergence from the „.*t ting, eoiituti. enough nutriment to meet 
their own needs and tlm.se nl their young until tlitsi l.ittii au 
' 1 1 1 1 i i 1 1 r • n 1 1 v developed to go out foraging. Some olcstiMis ha\e 
stated that the reproductive organs of these winged individuals 
at-e immature at tin time of swarming and that they are not 
To eloped until a considerable time attei wauls . tin dutt 
mi position given above appear m disprove this in the case of 
/’ .■.„«,v„/e,„ ( inni.,l, furthermore, in digging up next day the 
mound whenee a swarm of tins species had emerged on tilth 
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June 1 !> 1 1. a pair was found eoti|>led. tlum^li unfortunately time 
were dead : tint 1 individual hail shed jis wind's, tin- other Mil: 
retained them. 

The tow [tail's whieh are siiltieieiitlv (eltunate to liml a mi;; 
able site, usually in some small eraek or eiannv hi the ermiiiii. 
eoinnieitee the toiimlatiuii ot a new la st hv [irenannti a Mum, 
rounded viiainher just harm- t'lnuioh to eoutain tln-m both. This 
they tin by exeavatino the earth with their mouths and ean \ iim 
it outside. The lelllale tllell settles do\\ ll to tin lllole seriolo 
business lit la vine eOos. to \\ hit'll her W lll’le exist el let. is ill'll ft ‘I III I ; 



Af t i ; I t m vi t 

t" 1"' devoted. As till- lust 'jl'tiHs tie botlv of tie telltale silt 
until the In tiu n fhitllitiUs [ilatt S u ilieh at first f..| tiled l.t'l 1 1 . 1‘ I. 
heeolne met el v little islands \\ 1 1 1 1 ■ } \ sepaiatid hv an expanse 
"lute skin, alul ultimately she develops into a in oust I mis unwieln 
uhhke animal, incajiahle ot walking, a mere |iiiisat mass 
e"4 s - I Inti" it takes lor tie female to assume this moiisli t.i,- 
> ha|n- we cannot say. hut it is piohahlv not less than two vai 
cot tamlv tli tee mtJiiths alter etneioenee from the nest the tome' 
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-hows no perceptible si^n of enlargement, although by this time 
-he has Laid eggs ami reared up young. The total length’ of life 
ol a le male is ipiite unknown, but (barring accidents, of course) it 
is probably not less than live years and may perhaps extend to 
leu or more years. 

The rate at which the female lays egg.- was stated by Smeath- 
niun to be sixty in each minute and this statement has been 
widely copied and repeated by subseijiicnt authors. A female of 
y,ues so., taken from a mound at 1 [oshangabad and placed under 
as natural conn it ions as possible, was found to have laid 359 eggs 
in lift ecu minutes, a rate of imposition which works out roughly 
at .if. 000 in olio day. \\ lieu the teinale has attained these en- 
larged dimensions, sin- i> indeed nothing hut a vast reservoir ot 
eggs, and their extrusion appears t < > I..- purely an involuntary 


action. 

Tile growth .it a inouiid ie-sl 1- apparently very slow at first, 
and it i- probably not until alter the first anniversary of its 
foundation that it o» com - icui ■ ai e- abo\e giound. this 

time it- population La- i'eciine very numerous and extension 
proceeds more rapidly 1 o -'tic- ea-' ' it appears that the build- 
ing o| a mound ai*o\e ground lev* 1 ! is due largely to the necessity 
tor disposal of tin- earth excavated n iow ground in extending 
;i„. ravitv w hi<’h contains il,. nest, ami that the pinnacles of the 
in. mud form a kind “I scatlolduig around tin- mouths u! tin 

galleries up which the exeat. .led material is brought. In other 
eases, however, ii. which lie pinnacles are left open, they seem to 
art Us Ventilating shafts. Tin- particular shape of tin' mound 
varies considerably and is iMi.diy characteristic in each species ot 
Termite. 

In localities III which the ground is liable t" become water - 
e gged during the rainy season, it is probable that the mound is 
also used more largely as a residential ,,uartcr than at drier 

'■ a of the year whe, the population of the nest is touud 

deeper down. From my own ..Urn at m„s. I am led to bel.eve 
tint, in cases at all events, the royal cell and nurseries Un- 

tie young arc mov, d up into the mound above ground-leve 





TERMITES OK WHITE AVI's 


237 


during tin- rainy months and are shifted again below ground- 
|, ; vcl alter the rains are over. ! have definite proof that a new 
r ,ival cell may he built ami the ipieeii moved a considerable dis- 
tance into it. 

On opening up a mound nest, the first objects met with, at 
, w ,, ,,r three itudies below the surface, are often small chambers 

nr two inches in diameter and which contain small rounded 
masse- of cu;ir>elv granular comb. These chambers are not 
made !>v the niouiul •buildet . but belong to a -mall kind of Micro- 
a, m s, ( lii continuing the opening of tin- mound, we emne upon 
series of larger chambers tilled with a yellowish-brown spongy 
".eniiih " full of workers and soldier- of the mound-builder. These 
chamber- communicate with one another by small galleries and 
a-uallv increase in si/.- toward- the bottom of the nest. The larger 
md lower chambers are tilled with v ery large masses of comb which 
.warm with small white immature Termite- : these larger combs 
aiv what we ea'll " nursery eoliths and are characterised by their 
large -ize ami tin- presence of newly-hatched Termites anil of 


N vin j »hs (i * ., imiiMTun individuals) aiv sometimes 

Itiiiud ill ill'* roiid 1 , l»Ut UMiaSlv in >ni;dl rhami >**]’> without 

c, uith and -it na t ed in tie tipper part of the nest. With the 
■ivinphs. and sometime- in the nursery eolith near the eggs, or 
-veu intermingled with ’ hese, are 1 ■ mini masse- ol ihe small -pliei ■ 
c.al orange red objects which w. have called •'red bodie- Ihe 
aym and use of these remain unknown. They are n«>t ol 
Vegetable origin, ami 1 have ventured to suppose that they may 


i- a special foo.l reserve, or royal food I'm tin* nymphs, prepared 
In mi partially digested and regurgitated animal matter. Lhe 
royal eell is generally found near tic nursery chambers, its vici- 
nity being indicated by the royal bodyguard of soldiers which 
ar. to be seen in large numbers when progress ol excavation ap- 


proaches the .pieens cell This i- surrounded by small galleries. 


hi’,::'- enough to .'idmit thr passii^i 


of the soldiers and workers 


l int on the founders of the nest, hut too small for these lat- 


r to pass. The cell is about lour or live inches long by two or 
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three broad, with a lint Hour and an arched roof, and contains tin 
male and female. Occasionally two or more queens are found 
in one cell, but there never seems to be more than a s i n 1 , . 
male. 

The comb which tills these chambers is genet ally in the foi in 
ot rounded masses, slightly concave on the lower surface, tic 
exterior more or less corrugated and the interior tilled with an 
intricate maze ot intercommunicatin'; passages. It is compic) 
of very tiuely comminuted fragments ot wood and other \> -, . 
table substances, trom which the Termites have extracted all 
matter assimilable by process of digestion. The figures ej\.- a 
better idea ot the general appearance ot a comb than anv verba, 
description. 

Scattered over tin- siirlacc- of the nimbs will lie seen small 
white stalked globules which represent the immature stages i.f 



a fungus which is cultivated and eaten by tin- T> rmit c ■■ 

indeed tile whole mass ot eolllb seems to be built up e\p!' " 

for the jmrpose of growing this fungus, upon the cultivation 

which the w-U-lieing of the nest seems to depend to a i w 

extent. In occupied ln-sts these fungi an- hit ten olf and 

whilst still .small f'liou^ii It* form a mouthful for tlif r l < ■ r i » * . ‘ ( "• 

but in (loMTted n«*.sts fun^i ^n>w until th»v appear ah-f 

ground as small white iuu>hro mis, whilst 1 1 1 * ■ resting 

(S*:u:rntiiint ) winch remains in tin- di >i*rtnd <‘lmmhrrs of tin- 

furms a hunk-nod blackish obiort whiHi at first sn r ht would r!1 

•’ c 
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I,, have mo connection with thf small fungus grown cm the comb. 
Tim fungus rnmimmly louncl is A i/lartn niiji'iiii'x. 

( )nc ul the' most interesting subjects in connection with 
Termites' nests concerns the various other animals which live 
associated with the Termites. Numerous small beetles and flies 
louml. especially iii ihc nursi ry-combs. where they frequently 
|,i-,.y upon the eyas and young of their hosts, by whom they are 
idi-rateil, or we might even ,av domesticated, on account of 
. ! M ir , \ ijil.it ion of some hqiii'l agreeable to the ierniites. It is 
impossible to at t em | it t" give here a list of these " tennito- 

j, mlmis" insects, hut a tie- ui"'t curious are the strange- 

| ,, ihin.r wingless (lies of the g.-mis 7’ ivehe.ie/i-o of which there 
are at least three species III India 



CO-OPERATION IN ACRICU/ITKK. 

I >v \V. II, Bi t'll AN. I.rs., 

H‘‘j lift f V >‘[>' Credit $oc Il-nyal. 

Thkue has recently b< en published a collect i< >n of inun 
graphs* which trace the history of tin Co-operative nioveiiietn 
in the principal countries of the world. The volume is commend 
i'd to the attention ot those to whom agricultural interests 
appeal. It is a revelation o| tin- power ol a new economic tnic 
which has its beginnings in remotest history. 

To the ordinary Englishman the word Cooperation >ug 
{Jests vaguely a lorm of urhan sh"p-keepiug. In < ileal Rritaii: 
co-operative methods have made little headway outsidi tic 
towns. Die conntrv i- -til! one of Lug' holding' larmed la 
men. individualist hy instinct. who haw- not vet lelt tie need ei 
comhination. It tie- movcim-nt towards small holdings, in- 
augurated by the Act of ltm7 and otlicially blessed hy loti, 
parties, develops, it will s|,.,j'tl\ lie found that an etfcctive "• 
operative organisation i> an indispensable condition o| siiiv >-■ 
Rut tor tlie present in must look to Ireland and in topic, 
countries m order lo see what cooperation m agneuluivi ' ai 
e licet. 

These monographs tell lie ,i.,ry it is a plain laic "I 
and figures, all the mole remarkable Iiicuiim it covers a pi n “i 
ot little over .jii years East • - 1 1 1 u ry was one of awakening me 1 
activity m every branch ol human affairs. The sirani ui' 1 
competition and lie- progressive!’. centralising tendenei "l 
commerce and industry reacted on the agricultural w ■ : i< l- 

• M, ... , | 

:iat :..nn, lii-nen.: , f As, , jim, I: ,.,., 
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Th, stress of life grew sillily harrier : a growing population 
■ hniunikd more intensive cultivation and a more productive 
Mill, and these could he obtained only by utilising the costly 
improvements of technical science: while the” increasing 
opposition of the commercial world and the growth of outside 
economic concent ration compelled the closest attention to the 
interests of agriculture. Had the small farmer clung to his 
isolation he would have gone to the wall. Fortunately, when 
the economies and saving power of association for common ends 
were demonstrated to him. he developed a genius for it. The 
amazingly rapid development of co-operation is the one great 
fact of recent agricultural history in Europe : it extends not to 
uiK' or two countries nr to certain liranches of agriculture, but to 
• ■ \ o i \ country when* tlm >niall holder exists and to every depart- 
ment of rural ♦ coiiomy. And tin- movement lias been wholly 

Ljood. In towns association is to some extent a dividing 

o 

I'ircc. applied to the < i > - 1 < • i iv< • and assertion of sectional and class 
interests at the < \peii.v of otle i- But in rural areas it is more 
purely utilitarian and i- Generally omid uniting all classes. 

India, short though lei • •• •- ■ ■[ n, ra t i \ < history is. occupies a 
s' rioiis place in till' volume. I he inclusion ot her monograph 
I' Useful, In cause It In iligs lei methods and lilies of work and 
lesults into prominent contrast with those "j other countries. 
The eoinparisoii is insti uci i\ e. and tlcsi wlm are interested in 
the Indian movement w ill find the \ chime suggestive and illumin- 
ating. 

Ill all thi points o| \ariaiuehy tar the most prominent is 
the relation of' tile Slat. I" the co-operati\ e movement. The 
am orii]iroHiisiiig o|i|n,ni. nt ..f State assistance m any form will 
find no support m this' monographs There n no country which 
does not accord imuc than mere legislative recognition to the 
'"operative idea. The aid Is itlideied variously ill different 
states, iii the form of legal pnv ilega s. assistance m propaganda, 
financial facilities, illicit subvention and otherwise One may 
fold tlmt tin State aid is oft on unnecessarily and sometimes 
m judieiousiv g i \ i’Ii < hn could pone that where the movement 
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is strongest dependence on till' State is lightest. Net on tin 
other hand it is not to be denial tlmt the help oi ( ioveinmenl 
has Keen of great service in most eountries ami especially to 
certain hranehes of co-operative work, ami that hut for that help 
co-operation would not he the vigorous growth that it is to-day 
State aid is not a prineiple to In enmh tuned or approved in tie 
abstract. There i> a time to give and a time to withhold aid. 
Like every other principle it i> relative, and must he applied with 
direct refereitee to the eiremnstauees ot each country and peopl. 
and the rctjuirements of eaeli form id co-operative aetivity. 

Tint the writeis ot' these monographs hold no brief h r 
State aid. Their straight thru ard narrative ought to convince 
tlie straitest theorist t hut then an- eireumstanees in which such 
assistance is pennissilih and evi n advisalde. and that it is a 
matter on which a man may not dogmatism lint im attempt is 
made t" uphold Stat' aid as a good thing in itselt. (In tie 
contrary, the inf.-ieaci- evei \ whole is that a eninpietely sell-reliant 
movement n tin ideal, and that ( h.v. -niment assistance is only a 
means to that end it can m v. i In- a substitute for popular in- 
spiration and direction. Tim ■"•■niiai thing to notice i> t mit it- 
Kurope tin initial impul'i has iuvarinblv miiie limn tin- peop|. . 
The co-operative iiien was eV"lwd to meet changing economic 
e'lnditioiis hy those who aetmdlv fit tie- pressure ot them, t hilt 
when that idea had been put to the test of practical working ami 
its efficacy prove! did tin- State conn- forward with its a-M-tane 
an assistance which was imt always gratetnllv received. rust 
and above all things the movement in Kurope is a self •eonsemu- 
aml popular one, deriving m impetus from private enterprise and 
dependent upon its appeal to tin- people's sense of interest. 

It is In-re that tin- Indian movement occupies a position hy 
itself. 1 he writer o| tin- mom graph on India >nm> up tie 
progress made as "an illustration of State aid eth-ctm-ly ad 
ministered rather than of organised self-help." We revers'd 
the normal process hy beginning at tin- top. (ioverumcni 
not only introduced the idea t" India but appointed officia. 
Registrars to make it known and to organise and guide a 
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V.- "loV.'lliMil. It w ; t s the only possible course The 

'■"" ,liu agricultural India obviously cull.-d ter co-operative 

societies, alt h< my; h tin- |"-ojile had tnit thought the mattef out 
and there was no mns.-imis d.-mand lor them. The great danger 
"I the ;u i aiigeinent was the possilile ptfieialisatiou of the 
movement. Kvrry Registrar m, his appointment at once hecotnes 
an enthusiast. lie is eonvineeil. and lightly, that a widespread 
nee] >erat i ve system would mean tin- regeneration of the rural 
] a* J ai la t n in. lint in - tiuds that ill'* educated classes, the natural 
otganising agency, ar- apathetic. and tin- temptation to form 
societies hy ollieial means is strong. Tin- reports show tliat in 
most pn.vinees this temptation has ho. -n resisted. In India, as 
m e \ i \ ot ! I" i ei m n 1 1 \ the t , m-huig of i \ [ iirieuce is that excess - 

P' at t ilicial lostenng j a ed uc* s u \\ • 1 klmg grow tli. ( loverniueut 
has shown the way. Ilur.-aii in • i y pinvimv tin- h("giunings 
el a healthy movement which grows more self-conscious even’ 
t ear, and which i' gradii d!y a - 1 -a.-ting fin- interest of the edu- 
cated classes 'I'li. tutu i - r.-sis wjth the p.ople of India. All 
ollieially run movement . u; i.|. seal- is a thing unthinkable. 
A popular lli"\ eii|e|il. app- g I". 'I.sci. U|s|y t" tie- interests of the 
agrii-nltural class, s. uud. i g. > . t.. ..tli.-ial guidance. lutt supported 
hy tlm i • 1 1 1 • rgy "I numh.rs of . a gani-t i s. m eminently prac-ti- 

l 'ahle. I hat i' tin- id. a! aim. .-1 at It i> certain that without 
that propelling popular foie, tic ln.o. :in-nt can lu-v- r haw vital- 
ity or spoiitaiieit v. 

India is predominantly an agricultural country. Agricul- 
t'llc in its many phases is hy nil tie most important interest, 
and imi its I lm gi . it .st shale o| attention. M ucll lum been done 
and more at teinpti d to improve tie situation, hut the picture 
i- still dark enough Tie- agriculturist, lie- pillar of the State. 
u paradoxically its weakest im inner. To the Mahajan's credit 
''lie iiiuv. almost uitlioul exaggi-raticin. apply the celebrated 
phrase atlnliuted to I, nils X \ I that it •• supports agriculture 
as tlm rope supports tin- hanged Front first to last the 

ordinary ryot is dependent on that credit ; he is scarcely even 
a tree agent. His methods ot cultivation ai e i n-iinii ive ion! nt’ia 
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wasteful. and in disposing ot wli.it crops he gets lie can only 
accept Mich prices as the niuhlleinan chooses to oiler. \\ cak 
and isolated, lie is in no position to improve his fortunes. And 
the economic conditions are rendered harder to assail by t li, 
conservatism of centuries and the improvidence that aeconipanr * 
blank poverty. The picture has been painted a hundred times. 

It is possible that four years work in connection with eo 
operative societies a fleets ones sense ot proportion. Hut them 
is no one who has taken part in the work who does not regard 
co-operation a> incomparably the most promising means of 
attacking the agricul taral problem And a perusal ot the.-* 
monographs confirms that eonvietiom To compare agricultural 
Europe of tile present day with the same Europe ot the earlv 
tilth century is to gain liesh hop.- for India. If rural India is 
backward and her outlook discouraging, there was a time wlu-n 
continental Europe was little hettet In tin- change, astonishing 
both ill its magnitude and rapidil v, that lias taken place in tin \\ • -s t 
co-operation is probably tin- most important factor. Rural civdii 
lias been reorganised. Tin- .-o-i .perativ • socji-ty enables tin- small 
tanner to cultivate seientilie illy, t < ■ get good seed and manures au>. 
agricultural machinery at clu-ap rat'-s. t-> s..|l his crops i.> ti.- 
best advantage while avoiding tin- i u ■ . ti t --I tin- middleman, n 
manufacture his dairy produc- and sell it In tin- best mark- 1, i- 
improve the breed ot his in. stock and to insure bis possession- 
against all risk-. lln-seal'e nidv a tea ot tin directions in whi-'i 

tlie- co-operative pi inciple ha- I applied Tin- min 1 

encourages agricultural edin-atioii and n ap- tin- b. in-lit u 
improved cultivation and a stronger and mole intelligent l- i • 
within itsell. 1 In societies toini pra.-t icallv a huge unpai 1 - 
agency lor making known and bringing into practical Use in k 
parts ot the country t le- iinpi o\ .-un-uls of agi iciillural sen i 
and cc-oiioinv. 

I nh-ss such a development i» t- guid.-d as attainable in 

our present work is meanihgb We an- still a long wav f 
it. and before it i' reached tlu-iv i> mm-h to in- dom- in tin w-iv 
ot education and the breaking dow n ot obi piepnlnes and bab" -. 
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Hut tin- »»‘ ambition is deeply implanted in the people 

and tin- success that ha, attended the first experiments in co 
o petal tve eredtl the promise of greater things in other 

direction,. Hitherto the depart., tents of agriculture and co- 
operation have worked independently. In future their orbits 
must increasingly converge. When the scientific department has 
demonstrated the value of a particular method of cultivation or 
of an improved implement, tin- co-operative society ought to 
supply the channel, so greatly wanted, by which these ituprove- 
uient, will be carried down to the ryot.-. Even now some use is 
made ot tin- societies m this direction, and more might be done. 
It the two department- -o work together, and ill most important 
o| ail. the people theniselvi .- and especially the more enlightened 
fln.-st- co-operate, tin- history ot the next fifty years will have 
much to tell of improvement in tin lot of the Indian peasantry. 
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By T ¥ MAIN, ji.so., 

ij Du>< ?or -.t .1 ijrirri/hn >\ •\n l -n/ 

Tins insect has been described and its lit'i -history very fully 
recorded in a recent puldicat i. >n el' the I Opart niciit A 
Ayiiculllliv nt the Mysore State. K.n the |uir|ioses of tie 

present article it i' only necessary to indicate hriellv tie 
1-iuliny eharnetei s of this l; !‘; 1 1 • > [ > | icf. alel in < 1 ■ > i 1 1 >o 1 sliali 
draw largely on tie- publication referred to above, 

I )t>' Kll'l l"N. 

Kyys are laid ill tusisses in led' > in tic yroitnd toward- 
the end of tic rains. Tie- exact time v, tries with tic natur* 
of tin- season, fait this Generally takes placi hetueeii < Ictohi i 
and December. A leinah lays from loo to l.iii eyys and 
selects soft around for tic purpose, as f>r example tin- base ot 
the bunds which surround tin- fields. Kayiny in tin- middh 
of tin- paddv-tield as well as on the bunds is also I'oniinoii : 
The exact location depend' a yood deal on whether tin- crop 
is still standlliy when the laviny eoininences, because lie hoppei- 
prel’er to remain in the staiidiny paddv, and only leave il when 
the latter has been cut down l ie cyys remain in the yround 
till the lieyinniny ot’ the followiny rains, when small hopper- 

fl) Kn’ • ■Ili0i‘ , j.r ;t 1 t ( My-ri' }j«ii \‘.| 1. 1 in’i • I'V 

C. r«>A-rn:i! 1 . M.A., ITi.P., 1 ■ ■ 1 Ky K. K i i : « : i s K;i:.t.:«ri t m.a. 

(2) ( ( i>::.;iii sfatp- 1 /.;»* t i.!~ liirriy i : 1 1 ■) -* u ~ : u M • - -r*- ;m-i islirns- t bal iavnu t- n iil iH 
■ <i ti.*- j r a*»y D'lri’is ui.i' i. .i?i i<.tti,*i { a- i«iy "i »>■ ti.ee r i . r 
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about [tli '4 Ail nidi iii length hatch nut. These grow rapidly, 
ami pass through li ‘ii' 7 moults at intervals of 10 to 15 days 
before becoming adult insects. when they measure about one inch 
in length. The in-wly-lmtehed hopper is similar in appearance to 
the lull grown insert, except that it does not possess wine's;. The 
voting hopper has a yellowish brown appearance which changes 
in the course of successive moidtings to green or yellowish green 
in the adult insects. Tim prothorax of tic full crown insect is 
marked above ami laterally with lour somewhat irregular trans- 
verse brown or Mark li ties. The lower surface of the insect is 
brownish black, while the middle division (tibia) of the posterior 
leg is blue ( P! at" X X.X i The adult insects tly regularly 
for short distances - l’o to ::o l'e.-t when disiurhcd. 

This ofass lioppet has been "ho-rved at Jh.-lgaum for the 
last 15 or go veals a- a pest "it Hi" paddy crop, but there is 
evidence to slew that tie dating* ■ -ustaui- <1 has greatly increased 
in recent vats It is also a well-known pest in many other 
parts o| India, iiotahh tie t" '-tral Provinces and Mysore, 
Paddv appears t*. h- its f.-n-md- food clop, but it is known also 
to attack sugarcane, :•■< < . tini/*- and without assuming 

tie- proportions "t a seiioii' p. st. To paddy, however, this grass- 
hopper is VetY injurious; It I !• X • - 1 i I - till- leaves anil lilts through 
the stems, thu- causing mu 1 gf* at* r damage than is represented 
1 r V I li" [loft loll catell 


PltKVIo!' PuKVKMl'-t MKA'l'KK' \ i I. iJ'TK t *. 

The first otlicial ta-tice tak- n of this pest in the Poiithay 
I 'resiliency no- in Il'nJ. wh.n th< Pimtoi nl Agriculture. 

Mi. I.awtciicc, brought M tin- notice of the Collector of 
liel'gatim the pi a \ ml i v inniMU'S which had proved success- 
ful ' against tin- satin- p.s. in tin- Central Provinces, About 
, yar or two pivvnisly tin- Central Provinces Adminis- 
• rat ion had appointed a special "the I . u- Stiikin.ui, ti 

investigate tin- damage don- by this pest and if possible 
devise' some means of prevention. That ollicer designed a 
huge m-t measuring Pvl-' U ‘ OVl ' r t,u ' l Kul, *- v ‘ 
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iields. ami this method proved a useful means of cateliiny 
the hoppers. Accordingly duriny the years 11104 t<> I'.MWi the 
Collector ot Relyaum made seveial attempts to apply this 
method of eatehiny the hoppers, hut, on the whole, verv little 
progress was made. In the first place the work proved verv 
expensive. Each net cost Rs. |o and a dozen men and l>;>vs 
were rei|uiivd to work it. costiuy Rs. M n per dav. duriny 
which time about one acre of paddy was worked over. 111 The 
expenditure ol drayyiny an infected area of :;.nou acres was 
estimated at Rs ti.jim exclusive of the initial cost ,,f JC. | n, l( , 
tor nets, and the supervision eharyes. for this reason the 
operations had perforce to I.,- restricted to a small scale, and this 
arranyement was found to work very unsatisfactorilv. for it soon 
became obvious that to dray only a part of the infected area was of 
very little use because the hoppers from the other fields rapidly 
spread hack over the fields which had been drayyvd. 

4 Efforts .were made to induce tin- people to take up the 
work on contract, hut m> om- cairn- forward. The rnltivatoi> 
themselves took little interest in the operations, and nianv of 
them — the Jains had reliytous scruples ayaiust takiuy part in 
the work as they considered destroying any form of life to h. 
sintnl. In fact tlm pivvailiny opinion aimuiy the people was 
that this insect pest had been inflicted upon them hvCod and 
could only lie removed by Him In the end it was recoyniz.-d 
hy the Collector ot Relyaum that the pest could onlv he com 

pletely cleared from tin fields |,y tin- adoption of viy 

methods for several years continuously, and as he had not the 
means of yivmy ■ ff-er to these conditions, he abandoned tin 
operations in Ifinfi. and duriny tin- next three years notlnny 
further was done. 

Si'kavim; Exi-fcimfats 

In the meantime Mr. la-fn.y had conducted sp.ayii.y 
experiments at Relyaum; a preparation of Kerosene o,|',i> 

t 151 """ 1 ' 1 •ilfiH.mr- j ...ri-i,, ..f ir.v „ g ti, i...,., , r ,. | 

»u6v<juent:» aduj-te-t 





HICK i;|{ \s».|(ol'l'KK. 


If) 

-prayed njimi tli<’ ml join Hi” grass areas and lead arsenic was 
~ I navei I mi ti i tin- | mi lily plants, bin neither of these experiments 
proved suecesstiil owing to tin- | u’<- v;»l<-iiot- uf heavy rains which 
wash'd "ft the sprays a- snuii as they had been applied. 

( •i , kka'i mxs in l!itip, 

ti. Tile [nesent narrative properly begins with the monsoon 
, if l'.in'.i wh"ii tin- Agricultural 1 )e|miliiient for the first time 
1 1 a i|i 11 1 ■ the priihlrm I hiring that ni"iiMiuii Mr. Kamrao Kasar- 
e-mle. Assistant Hn t ■ >11 i"l < i - 1 . was i|e|iuteil to make a careful 
stndv uf the |>est and • xperiment with various preventive 
measures. First nl all attempt' «i-n- maik In die out the ego 
masses fioin tin- 'iirroiindiiig ali as, hut it soon hecatne evident 
that this was tint a prartieahh measure owing to the difficulty of 
locating them, thus necessitating slow progress and resulting 
in varying success. Spr.ayiiivT tin- rice with stomach poisons 
was also tried, I mt 1 1 1 i ~ also pto\.-,l tut ile for reasons already 
explained. Mechanical methods u . re soon seen to he the only 
practicable means of .b-trovuio the hoppers, and accordingly 
attentiot was direeteil t- 1 1 • ' t ^ 1 1 i u -_r the most suitable type 
nf net for the purpose, as tin in-ts used m if» 04 -oii had 
proved both evpeii'iw- and unwieldy. I Itimateiy two sizes of 
in-ts were evolved a lain* on> and a small one. Lin* dimensions 
• if the former \n-lr ! '_! 1 o 1 1 if and a. 1 , deep, \v I lie the length of 
dm smaller om was s' and its nth :(A'. la both cases tin- 
width of tin- open month was :■ Tin nets were made ot 
oldinai v eoarse ntintiy saeklllg C"S( ing annas I "' 1 v:ll 'd of 4 a 

width and tln-i-- were - bamhi ms. om- upper, and one lower, to 
keep the mouth of the net rigid These nets cost Ks. 1 - 1 ‘J-ii 
and |{s, i ., respectively. A solid (-sided frame for placing 
ui the nn ait li ot tile net was discarded ui tavoui ot the uiiange- 
111-1,1 described above. Tin- lar£e nets are found very useful 
for working durino breaks in tin- rains, while the smaller ones 
i-.-iti he used more conveniently "ii wet days, and have the further 
advantage of being handier lor clearing corners ot fields, lwo 
iin-n and a hoy an- rcipnred to work one net. 1 be men diag the 



AOKKTLTl'KAI. JOl’KXAL OK INDIA. 


[VII. Ill 


-50 

net at a sharp run over tlie paddy-fields and the boy is required 
to assist in removing the hoppers from the nets. The nets at- 
worked against the wind so that they remain fully open, ami 
the hoppers, in rising, thus heroine readily enveloped. Tim 
men hold the net by the upper bamboo wlueh projects on either 
side { ri'le Plate XXXT). The lower bamboo should be slightly 
weighted so as to submerge it a lew inches in the water, |> 
this wav any hoppers which drop into the water are readily 
caught. When the net reaches the cud of the field its mouth 
is closed bv bringing the bamboos together and the hoppers ai-- 
destroyed. 

One of these large nets can cover one acre once per day aim 
catch one lakh of hoppers, it tie 1 latter are plentiful, at a cost <ij 
lit annas. 

7. After working out the type of nets most suitable for 
the particular conditions ol tie- work at Ihlgium attention was 
turned to persuading the people o' tlie ellieiency of this method, 
and much demonstration work was done involving an expenditure 
of Hs. 400 in all tor tin- season s operations. ,\t first tie 
cultivators showed vey little interest in the operations, bir 
gradually some ot the ucav advanced men umh-rtook to give de- 
licts a trial, and altogether -,'i nets were given out free of rhatg- 
The work done, however, was haphazard ami did not result ii, 
much success, though it demoiisti u< d one very important piinci 
pie, cr.. . the necessity for c i-operation and cotnhiiud action. 

( Il'KRArioN' is I 'Jin. 

Iii tie- following year, I!) In, a vigorous campaign " a- 
entered upon in good time on the gf,th ol duly. Iwima!-- 
were prepared in advance, and the ( 'olh ctoi ot' the District 
opened a subscription fund. It Was Well that these steps had 
been taken tor tin- pest was found to have increased six-l-T 
since the previous year and tic- outbreak was the worst e\- 
experienced up to that time. 1 he area over which it was dernf -i 
to operate extended to . 1,000 acres, and lor the purposes - 
the campaign this area was divided up into four Mocks - : 
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approximately acres • ■ l f ■ ( t ;uit| « 1 1 H • nt’i l' I'Otin m charo'e of 

:;il [lots was assigned to each lilock. 

hxpei lciicc slum oil that the host work could he done durum 
breaks iti the rams. I )ii sumiy days ] i wa> found pract icable when 
the hoppers were small . 1 1 1 1 1 windless lor one net to drag one acre 
per day. hut lie- actual urea covered depended upon the relative 
severity o| the pe-t. S u !>sei | mui 1 1 v when the hoppers got wiims 
aitd when the water in tin paddy -fields subsided the work 
became much more dilhctilt. and the area netted per day greatly 
decreased so that on sm[ic- occasions |ti acres could harelv be 
dragged by lo nets in one day. So hmg as there was water ill 
the fields the hoppers could not escape la-low the bottom of the 
ic-t's mouth which was slightly submerged. and those hoppers 
which fell into tit-- water am-*- thus easily scotipcd into the nets. 

In practice it wcis tound d- 'iiahle to suspend operations on 
ruinv days, hecaUse th- li 'ppei- in sheltering themselves from 
-In- rain did not n-e |. adilv and. tie refor*-, could not he easily 
caught m tli*- nets, uni mol*", i lie- u-ts living wet did not 


swell properly in tie- w nel 

.i Two important ■ i i 'H i -i id t e - encountered in the course 
..I tie- seasons work u- woith tie ntioning. 1'irst of all there 
was again the apathy -*i th- eitliiv tto]' themselves which was 
iargelv die- to tie- niisat is! e-i-n v relations which exist between 
landlord and tenant and which *1-* ti"t permit *-i tiie tenant deriving 
tin- full benefit nf an v thing 1 e may do o* enhance the profits of the 
le *hl mg. l ie \e-w t.u k*-n i *v t ii- ■ ult i vat or w a-- that it the pe v t 
wts rcdte-i d l ie- landlord wotihl t ik« tie- whole ad \ ant age resulting 
: 1 e - 1 * - 1 roll i 1 his is a serious and p*-i itiate-nt ditlieultv m tue way 

*f inducing tin- n maul to do anything for the genera! good of the 
Holding. Tie- otln-r difliculty referred to above was the attitude 
taken up hv surrounding Nattvi- States. I here is a long 
boundary hie- along which the liiitish and Native State mens 
meet, hut of these States would consent to co-operate m 
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as before. and accordingly special expenditure amounting i, 
j-Js. 200 lmd In be incurred to keep a pa up of nets working alone 
the boundary to prevent an invasion of hoppers from N'atiu- 
State areas. This proved eli'cetive until the hoppers got whies, 
when it lutil to be abandoned. 

t h-KKATIoNs IN 1011 

10. 1 he 1011 campaign was commenced on the ith .Ink 

and extended over II Weeks lill the -J.'lrd of September. Ml 
Swadi, who had succeeded .Mr Hamarao in the post of Assisiani 
Entomologist, was in charge of the work The petieral orpaniz-t 
t ion was similar t o that desei 1 1 ied lei ! 1 1 1 1 i, hut t lie area oj icral oil 
over was increased to .'.mm acres ami a tilth .„■</•"•/«»/< with hi' 
complement of nets was employed 

In this season, tin- Native States had r< eoiisidefed tlmii 
attitude and agreed to co-operate in tin- w ork and contributed 

materiallv to the funds, and this was tin- f tin- eidare-i 

area which was now constituted as follows t),e map) 
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earlier than usual and were already present m l uge munhei- 
he fore the paddy had ey-ui germinat' d, and aeeordinpl V t lew 
occupied tin- adpnning areas ami luimls where they lived mi tie 
young grass. Attention was, therefore, first rontim-d to tin s' 
areas, and within a period ol throe weeks I go million hopper 
were caught oil the grass ; tiiis was . ipiivalrnt to two-thirds .c 
the total catch ol the season. 

1 I. Ti u.* .season was favourable for conducting the oporat hhin 
as there ua> relatively u small proportion ol rainy ilav> An 
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i iti jx >r I ;m t change in the methods ol procedure whs introduced. 
This change u;i- rendered nce-ssiiry owing to the custom anions; 
cultivators ol gn , wiiiy a sprinkling of /o/ror in their paddy-fields 
tot fodder purposes. On account of tin- light rainfall, this 
rein. lined in tlm |i« -Id - lor a longer period than usual, and. as a 
result of this olistrin tioii. tie- nets could not he dragged over the 
naddv. A system of dining the hoppers towards the leeward 
si, lc of the Held, when- open net' W'#;. kept ready for catching 
I hem. was aeeoidinglv devise, 1 and lound to work well (ride 
I 'lat,. XXXI Ij In addition, however, the dragging method was 
adopted where possible. Tin driving system can also he used 
with greater advantage than tic- dragging system when the crop 
i, ironies tall and brittle a» 1 — damage is done to the paddy by 
the funnel method: iiinvuvoi when tlm crop is tall the hoppers 
are liable to escape Ic-low the bottom of lie- net which must of 
necessity he worked ata inlc-i high 1-vel. (generally, there- 
fore. it was found that while dragging was preferable in the early 
stages driving tw* suitahj, in the latter part of the season. 

Another point discovered tic i.-sult of experience was that 

wl|e|l the hoppcls Were -llli.. tile li"t' could he worked " it ll 
iietter advantage after 1" \m in tie- morning, while when the 
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weekly to tic three nets which caught the largest number ot 
hoppers. Another attempt at poisoning thi- post was made in 
Mill when eriildle mixture was used luit without success. At 
tile end of the campaign, when il was no longer possible to net 
these insects, attempts were made to destroy those lew hoppeis 
which had escaped destruction ami which were then copulating 
and laying eggs This, however, did not prove practicable 
owing to the hoppers remaining within the standing padd). 
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12. There are two wavs in whieh the value ot tin- work 
mav be estimated. We may lirst consider the mnnhers ami 
weights ut the hoppers destroyed. These were as lollows : 

V . f W i r. Au.l ■ I i I .Ilf. I . , 

s,,. . 4..nnr »i.uli v ■' '-H ■ 

it . iti-.-Ti- vl. 

vv-.-iv . . ituU' i. 

mm i » "ij * h i i/ji. iii,*h 

1*111 II \imi 

It will he observed that although tin working period «a- 
longer and the area mueh greater in lull, 'till the eateh ua- 
only about one ipiai ter that ok 1 1 1 1 1 1 . This may perhaps with 
fairness lie ascribed to tie- < tl- et i \ >- work conducted in tie 
preceding year. 

The other method ol . < t i n i a t i 1 1 u tin value iif the work b 
in terms of the crop saved. This is ratln i dillivult to do. !.m 
in l!Uii the following roiioli computation was made altei taktnc 
into consideration tin- effect of tin- pest on i In- Ifmv crop when 
no operations had been conducted : 

A:.. . .a 
i r :• .i* i tr 

m i-j’i «, 

Now a 12-anna erop of riee at Beig.uim i> taken at :!,S<mi le- 
per acre. and in an average I season the paddy is worth to If- 

per rupee. Then-fore, over an area ol o. linn acres these Ijoui • 
show that the el'op had In-eli saved to tin- eximt of Hs 2.2o,2 I 1 
or approximately 2 } lacs of rupees 

In 11)11 tin- Revenue authorities valued the paddy crop u 
8 to 12 annas, and this was a season when the rainfall was den 
cient. At tin- conclusion ol tlii- lull operations, there was ai. 
unanimous opinion expressed holh privately liv tin- landlords and 
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IVul> a, "l al ' s " ,l "_' 1,M ' al v.-riifurul.-ir press that tli<- work had 
I "•< > \'I 1 ) MTV slit m ‘ t ■ >> l'i 1 1 u ii I had resulted i„ a V,. IT large financial 
'-'•in I" 'hose • >in ■> - it i < < I in paddy cultivation, 

1‘ MT.Mifl I KK. 

1:1 1 Im ‘ "I" 1 -" 1 ""' «' l" ti I i;t ] i i-i - i | largely I iv sill ,seri pt ions 

.•"htnlmlial liy tin mlt i\ alnm and ( lovernment matin u|> tile 
i I.tltim-I . Ill 1 Ill till- I Ota I ■ \|„ mil tin an 11,1111 1 1 d to ]{< g, 2d 1 .) 0-0 
vvlM.-h K s. l-'.i :- <> ,, consist e,| ot >u liseri, ,t ion money. In ]<jh 
tin total , *\ j a ■ i id 1 1 u la amount, d to IN :;.n.,n. ,,f which Ks. l.s.iO 
A-IV suliM'iih, d. lie o' 1 1 a t < i • I »,||<ti t HI . ill ] U1 | was flue to 
tliehuget at i n operated "\ oi In I o > | ] j years the chief item of 
expenditure w a> tin- lalmur lull. I In- amoiinled to Ks. l.l>H0-t5-St 
ami Ks, - . > ;» 4 - 1 I '■ m tin ',,i-,,n- , >t M,|n and I 'J 1 I respectively. 
Ill*, remaining • \ | " uni 1 1 nr* • was inciiii'd in the purchase of 

materials ami tie | *n\ ..t . - 1 a I ■ I i - 1 lit This latter item did 

not include tin- - ilarvaiid allow an vs n|' ilm Assistant Kntoinolo- 
o 1st who ill I ' r ted til' o] i, a ,|l Ion - 

I w i’ll h-s nr, e ■ i i o\ i nr rl'i i uv.i nu;- 
II. In tile early 'lao. - .,j t : ,. work, ami 'a fart until the 
' llerl i\ ell'-s of lie- "| "U lit 1"0- i •• eall.t a 1 1 1 1 ' 1 1 'Ult. tile cultivators 
>' in inn d i ■ \ 1 1 ' ■ m e] \* apathetic md h-w. it aiiv. eanie forward to 
' ill"] t h' liiseK ' s in tin daily l il" nit that \v,i- liircd. ot exhibited 
oi.v ] 'art ietilar interest m the w . uk. 

Sulisi(|tn m 1 y the ]e-- roust r'.atiii men ireogni/eil tin \aim 
the work, ami r\ m ani'UiL: d.im- tin ie wer, tnanv contributors 
'o the sal 'serijti mu list, -.'iin "I w in m expressed their willing- 

'"■ss to -ul'se'llie ,U file I .lie "I I allH.'Is "11 the I'll pee of ilsseSs- 

1111 lit t" hale llnur fields cleared of hoppers. A - 

lni "' went on. eiilliiaiius In ean t" \ isit tin i|ttarters of the 
A"|s|ant Kntom"i"eist ami petitioned the lattet t" give prefer 
' "re t" t lifir fields owu those "i "tln-rs, ami ultmiatelv manv 
''lit i vat ois liorri'w ■ d nets with tin- intention ol dragging their 
"0 fields, a sat i-tael , u V t'eatnie m view ol the tael that these 
'' 'le tie men w In ■ had pi e \ n uisli , \pi essed lilt opinion that 1 In 
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pest could only l>c successfully removed hy some super liunini 
agency. 


(’OXCU'SION, 


15 I lie >uccts> which hu> ;it tended these operations nuist 
he largely ascribed to the good will of the Kevonue I ><*ii.-irt iikmii 
All the local olliciuls. Irom the Commissioner nnd Colleens 
downwards, took a great interest m the work and gave tie 
Agricultural Department the lull advantage of their mm m: 
support which is an indispensable (actor in operations of thi- 
natuie. Further work is still ri<|tiired to prevent the pi -i 
increasing again, and it is tin present intention to roller, 
operations in the connii” nonisoon It is hoped, however, that 
the Helgamn cultivators, will, in the eoitrse .,f time, adopt 

netting as a regular op, ration m ip,- I p.oidv cultivation 

just as weeding is now included. 
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I:v l: ' I', \nmkai., 

1 ' ^ '' '' ' 1,1 S I'nil.-'l I'l.uiltt,' „f 

Ini-:. 

IIW-KV. 

,,K ' KA ,; " lli " 1 " j„t„ i In' Kit.-t t 111 «»U”h Ken 

111 ' ’’ 1 N ‘ ' 1 I I »■ * !■ I , < '< 1 1 1 r va t < >r of Forests. 

'I 1 --' 'I ’^ IMl 11 1 1 ‘ "I >li' ] 1 1 • 1 1 1 1 - should lio | hi t dou n neat Xilani- 
i,|lr I l'i> siiuii «a- 1 1 1 1 * i ••• 1 1 1 i • 1 1 > .ii f . l.nt in ] 87 !». twenty 

j 'liin t \\' i, nr, it., I ti"in ill.- ( i v]oii Koval lintanic f Jar 
'I'll' ami I ' 1 . 1 1 1 1 • 0 1 at X i lain 1 . 1 1 1 In .Inin . ainl in I Si'll three inure 

"•i. 1 1 * ‘v i \ *il t j a .11. Mr 1 ' .1 I' . i O', .ii. who \va> i'\[i..riiii(.iitiiio 

with : iihlier at Cali, -til. Tins, it-.- unv n> Meted. and many 
"1 tin in u.-i. allow ., 1 ! • • i i i • ■ . and ih. i\ |ni inn nt was considered 
a I . i i 1 1 1 r i • l,y tin F'.|-i si 1 )• j ., 1 1 T i n. 1 1 1 until I'.ieiulion Mr. Proud- 
l. ' k, tin' < 'mator l!i,' i I . i nun nt I lard, -ns and Parks on the 
N ilttiris. r, ported fa\,,inal,lv on tin Wot (',,a>t e<>untl'V as suit - 
dih' for mhl» i | >lun 1 1 n^. < Mu .-I t !■■■ sun ivino tt , s at X i land, nr 

Itav, a yield ,,| I II, a ,>/ of I 1 1 > > ' • I :n hi Ml a 

Tin first lill,o,| estate in S, >ut li India was o|,.-n,d m Iflnt! 
it 1 hat taka , 1 mi the hanks "I tin- 1 ’, hvui Kivtt in Travancore. 

1 Ills was follow, ,1 in I tin I hv , stales in M tin, 'taka vatu and South 
I t avanroi and m I'.ln.'i l,\ nsiatis in Cochin, while si nee then 
t h i i iv estates have heeii ojieiird. in these distriets and at the loot 
I tie W vuaad and XiCiri Hills, in the Xilamhur \ .alley and its 
tnaylihoiirlinod. whieli saw the lii't half hearted trial of Hevea. 

1 Ills district was "rapid, -all y descrihed hy Mr. Proudlock in his 
t ■ | iort as " the arena of part "fa vast amphitheatre of mountains 
h'lnied !>v th> \ elarinia 1 1 v ranee on the north west, the W ynaad 
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Plateau (-'5, HOO ft.) on tlic north ai:<l north east. and tin- Xiloiris. 
with tlu ir orand peaks towerino from i'i.<i(ln to s.OOO ft. in heiolit. 
on the cast and south cast. ' 

The acreages under Hevea litihher in 1011 with the eslimat 
cd yield of ruhher are oiven in tin- following table for the i-lii.-l 
rubber Lti’ou ino districts of South, i n India . - 


A ri.i_- hr l|.\ ( 1 1 1 ri ■ ,i \t, | 

K tier.:. K -t. 


M.il.ikir 

North Ti a van> "i«' 
Mun-JakavAni 
South Tnu.m* •• 

O' hin 
Sh-winn - 


7 ,lNM 1 

LV-'.il 


'.i.h.vj 

li.ritis 

a I l.'Oi With T. 


l.vjtl 


1 -HI 

1 -V.I. 1 HHI 

1 *1 1 I N N I 


( ’( U IVAI IOS. 

The tr-cs at* u>uali\ jdanted -Jo t,.-i h\ I n feet. Imt it n 
tound that, hy tie tine tlev an 'i\ or n years old. this i> 
too close, and alternate tri-i s hav.- to he ri-in o\ci|. Whether !•• 
plant wide at tin- iiee innitio. or to plant eh»< Iv and later on tale 
nut alternate trees, e an open i|Uestinn. and there is much to In 
said lor both methods. The latte, is the cheaper wav as u 
reduces tlm east ol weediiiy and soiie rubber is ohtaineil (ion 
t,e alternate trees l,e|or. tliev an- reinow d 

f.leaii wc editin' is theoeneral rule m Southern India, or e 
hast ail attempt at it. and tin eonstant serapino auav ot tin 
top soil has in many planes dmn nuteli Inn m and held tin- In ■ - 
hack In some planes t In- ii.se ot' 1 'nvi r e- ops such as 1 
and A I’l/ilirii *<i is understood and appreciated 1 he ArW"'" •< 
l> oiou ii m row s between i|,. rnhher. and when if reach' ' ; 
h'-'ioht ot .! or l feet it is topped and tin suckers an hen! "C 
Until the hushes tomdi one another, tints formin'.; a dense em. 
under which no weeds can on>w. After this the suckers an- eie 
twice or time times a year ami laid on tin- omuml as a mul'di 
As the rubber Olows Up and rinses in. the l\ilflhiin<i iieeolli' 
weak and >trugn|iuo from want of lioht and it is tlnn pulled ti | 
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On Falente >i ills delieh-ni m humus this method i.s very bene- 
th inl. lu'i/ilii'iii'i leaves ruiituiiiing 14 of Nitrogen as they 
I'jill mill tin- su n -« I rii-i I rutting* a* imi'-ii as 47k/ of Nitrogen. 

With regard to the us. ..I manures, experiments are in 
|ii,v"ri'ss. but no rruilv I'lTialile- i'. suits have as vet been obtained. 
1’lie ia ‘suit of tin- lii'i year's experiments on one estate showed 
that a well balanced general manure increased the yield of seven 
V ear old trees b\- live ntiiie. s p,.r tree on 1 :1s tappings in the 


Taw-ino. 

The half herring-bom system of tapping, or some mollification 
, i p i | j s i he one ino.-t "eiieralh' adopted, and the one which lias so far 
d x eti t In* best results. ( he- third of ..tie .juarter "I the tree is 
operated mi at a tium. A vertical groove is first cut ill the 
outer hark extending limn a height of about ~ix tret down to the 
oroiimi From this ii intervals "I about a foot oblique cuts are 

made sloping upward- ai ou angle e| forty-live degrees on one 

mb- of tin central eli.-inm l :l made mi both sides ..I the central 
e 1 1; 1 1 1 1 1 e 1 the system is known as fill: In rring- holm. These slanting 
cuts ar. made d.-. p enmigi, • up dm inner bark and cut the 
: ; „ex cells, but mu d. ep enough ' •unit and in ture the cambium. 
This implies a gie.tl d. .1 of skill on the pari of the upper, hut 
the lies soon leant to do tin- work qmckly and well, the 

women Ifing pat t mttlarly skill ' <1 

From the lower si’d- "I -ael. side cut. a tltin shaving is 
moved, usually .very "«h 4 day The latex runs down tntn 

■he central channel and is colie, ted at the bottom Itl a etip made 

,1 eo.noelle.l til. orv'las- ill some districts S,U '" S Al'l 


alii el led t in. m glas 
as collecting clip' 


lull theV lie not very easy to keep 


V V erv la, re number "I knives are on .lie market tor 

:“ rtm„i,ng tins upping operation, some ^ . 

■chers vcv ipliealed. The knife, most generally used m 

S . nthei „ I ndia is the /rn -■m'c. but il ,s be, ng realised more and 
more each Ve.„ that U n , b- m m b, hind I If kiule that counts, 
md lln simpler Ilf knife (lie hettct. 
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A good tapper keeps all his cuts parallel, ami of the .sain, 
length and depth, and takes oil" n very thin shaving id hark a’ 
each operation. It is only necessary to reopen the latex cells. 
that the thinnest possible shaving should he removed each tiin. 
in order not to waste hark tii or 1^ cuts to the inch ai 

usually made l>v a good tapper though 'JO is the ideal to aim at 

Other systems of tapping are under experiment, especially 
those iu which the hark is in>t cut away hut punctured instead 
with a tool called a •pricker, and also methods which an 

combinations of paring and pricking. The test ol a good tapping 
system is that the cuts m punctures heal over rapidly and gi\. 
l'enewid hark which can la- easily tapped and which will give ;l 
good yield of latex. There A n. ed lor a great deal o| . \ 

perimelital work in tapping nolle-ds. and it is «1 ■ >n I • t till uhetlet 

the best method ll.ls as V. t III ell di-.'OVe|. d. 

Mam km ii'ia. 

The Iate\ Is roli. . tell llolll til" etlps lllto . ll.UUellt d pall' ai.d 

earned to tin- faetoiv. In this process and in all those to follow 
the utmost cleanliness j- , ss. ntial it a good class o| nihl. r i~ ' 
he made. 

A rubber factory ai which high -grade ruhher is heing mad. 
has many attributes o| a dairy, (lie milk 1 1 k ■ ■ appeaiam-e ..I tie 
latex adding to this lihisi-m. a> well a> lie precautions taken r- 
ensure absolute cleanliness, the- of two methods of maim! c 
titl e is generally adopted. 1 1 the estate is young, and only a 
lew trees are being lapped, and the supply of latex is in eon 
sequence small, lie rubber is made in tin- form of biscuit i 
sheets. 1 he latex i.~ put into shallow round dishes, or oblong 
pans, and a certain quantity of Acetic Acid added to it. Tlii- r 
the coagulating agent most generally used, and alter standii:, 
lor seme hours tin rubber is found floating on the top of 1 1. 
dish m a white spongy clot. 1 his o removed and wash'd, aim 
rolled by hand or through a mangle, until clean. The hiseiir 
are placed on racks in a warm room or an artificial drier an 
allowed to remain there until dry. The finished biscuits at- 
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j'llf amhei* nilnuri'il . i r ii | 
j «i >| n i l.'ir mi l )u- mu! k< (. 

'■•Ill I"' ,jlll|nci| l,V ( 1 • I ] 1 1 i 1 1 IT 

I ll''H 


UH, 'i' ;u '"l l t nml tor this reason him 
1,11 1 '''' 11 purity him! Ireialom from ilirt 
M* ami looking through 



'! ’ ■ »i: I iv ■ ■ C i i;i - .inn. i> ..1 Cum.. 

1 hi I 'Ini' 1 1 1 1 \V I \ • : I j i • 1 . 11 ; mv t ! I — ll*i • hfiliy lH|l|!f(! 

Ill| i ■' laryr \ 1 1 1 1 1 1 1 1 • • "! .ii' \ i' i . my i ■ • >1 li ■ • - 1 • i i hc!i 1 1 1 v . 1 1 1 1 ■ 
I'l 1 1 'I 1 1 1 - 1 k 1 1 y i’l'iUll' ".villi,. ' I". I 11111 ,'il l.'H't' I \ space Hll'l 

1 ' '"''H'- M .it- 1 1 ill • i \ iMU'i ii.' iii.-i :iii .i I., ih nl with l.i r Lt *.* i j i lilt 1 1 i ' 
Ini' \ .mi 1 mt i n iil>. i it ,i tin,. This machinery is usiiallv 

* • 1 1 ' ' ■ 1 1 *>V .III I ■ • i ' - II ” 1 1 n ■ hut. .Ill isllltls W'itll hll'ye SU|l[llirS nl 
! IIIU" I. U .it i I win mail. I: i tin I i I a 1 1 1 1 ]' lmiMit In hr a cheaper 

'’liter "I .III lyV Than nil a in I a 1 1 ■ • 1 1 ■ > 1 1 ya« rliymc I' iisril. Tile 
,| ' ll:, l | U’l "a ’ nn iif 1 1 1 . 1 1 111 t . I 1 ' t 11 It 1 l> I s I n 1 1 n H" S l'l U’ hltcX wllcll It 

""'is J r. >ni iht fi'-lii is sii, mu u mi" a ceiitrifuyal machine, the 
■ ' I uissii < 1 1 1 1 • 'in 1 1 ..I A i a ■ 1 1 r \ t * i 1 1 iihh'l. anil thr whole eeutri 
1 iy a 1 1 1 a 1 until rnayul.it i'ii m <-. >■ 1 1 1 > 1 . -te liit resulting mass nl 
'T’liyy r ii hi a r i' liltnl nut ami tie Hater in it si|ure/.eil out t > v 
I'H'siuti ii In ( m i ii rollers. ItisiMM rut up into small pieces 
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■Jli-J 

calk'd worms, by passing it through a special machine, ami these 
are spread on trays and dried in a hot an’ chandler liy artificial 
heat. The dry ruhher is then passed through a ciTpinn lnucli i n> 
of some sort and washed and made into luiio lengths of anv 
desired thickness and width. These are finally hiinn up to dry 
oyer wires stretched up and down a lull” room to which only r> i 
lioht is admitted. Finally the ruhher is packed tor shiptncii' 
in standard boxes, which are planed ipiite smooth inside, so 
to avoid the possibility ot tic rubber b< -i nif coulaininated with 
dust or splinters. 

S.MoKIV,. 

Tile rubber is sometimes sicked wliik <1 r_V ill” . This is said 
to add to its strength and to eiihanc its value, hut tic methods 
adopted can hardly he eniisideied satisfaetory as yet. There ]- 

here a bio Held Ibr experi nt and research. Tic object i~ i.. 

imitate as far as possible tin Para rubber as made mi the Ama- 
zon. which still let I 'ties the best prices This Is eo.iolllated i|| (1)' 
smoke ot a tire and made in blocks, lie lat< \ homo laid on u 
■successive layers, and in all probability herein lies the s ( eret e 
success and no process ..| smokino alter coagulation can imitate 

this, (a tic lip'lit of r nt experiments it is .piite possible that 

Carbon dioxide and otlcr eases in the smoke are tic coagulant-, 
and that tin tonici nn^iil la- Used as a eoaeillanl in tie laetoi v 
A oascoiis eoaeulanl. which would leave no e\u.-s in lie ena_m 
la ted rubber to lie wash'd out. would he a decided adva'it a^e. ami 
it would lie more easy in this ease to force smoke through tin 
C"ae||latil|e latex at lie same tune Devices ol this nature a!' 
in use and are said to he divine mind results, but tin y have te : 
vet made then appearance in South India. 

( .'< iNe,,i |ox, 

\\ here v er H eyea in Idler i> »|'nwii it presents mail V piul del i - 
to he solved by both planter and scientist. \n tinahty has heei; 
leaelcd as reminds even mellnulsol preparal imi and here aim: 
there is considerable -scope lot research work 
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In Southern India i lit- rubber Millers from few diseases, and 
these are easily eoiitrollahle, while the soil and climate are vei'V 
-nited to its rapid growth, seven-year oM trees attaining a girth 
nl' twenty three im-le-s and more at three feet from the ground. 
With regard I" yield, nine y- ai old trees have given 315 pounds 
of i iihher per acre, and seven-year old tree- 133 pounds per acre. 

1 fence tlie industry should have a great future before it, if it 
i- inducted on up-to-date and sen untie lines, I'nfortunately. 
howev-r, there is at pres, -nl little tendency towards progress, and 
(le-i-,- i- piaelieallv no eu-operat mi among rubber planters, and 
M , , thing is being doin to provid- Idr research work of a scientific 
nature being undertaken I In- teinh-iH-y is rather to wait for 
,|i-eo\ eries to in- made m other rubber growing countries and to 
follow ratle-r than to lead 



potato moiti in iiknoai.. 

\l .1 NVuuliHol >» \!.A , P.l. 

E' .*'/ f.'. • :,t:f •«' >•’ !>• 

Tiik Jiiulh (Tilt !;<■! « » j *f 'lfll I* * i l-i ) |ja> li"i 1 " ■ i - 1 : 

1 , -uiuJ t«» i n j us »• tli' i;r"uiii>_:' }*iaht m llon^.il. an<l v*ry l*u in>«vt> 
nan I,,- f < mi in 1 in tin- fit-lil. hut tin- 1 >u 1 k "1 tli>- > ! a 1 1 1. iu > ■ i> limn- i.. 
t ii>. li>- »]>> >i| |> itat'i — K in- hi ill 1 — i > 1 1 > > w u - < I u r 1 1 1 l: .\ j > ri I ami 
M,iv. >.i that it is in th'- ”"il"Uii that tii" |»-'t inii-t In- I. iii—Tit 
Tli" [ii'st first a [ i{ it a I' il ii: 1 >i naj Kiri- in p.i" 7 . ami in li ,|,y it >|'ii:nl 

tn Kuikilintt'. J’attia ami tin' 1 1 • • i 1 1 i >* >u r I >1 In I'.'n'.t tin- [ i-^t 

was ii pnit' il l ' i in- ami ^t •-( — wt-ia t a k < - 1 1 t.. il> al with it A 
n'mluwu \va- 1'i'iit' il hv tin- I >i % isintia! A ( ii.-ult ural A>>m.'iati. i . 
am .1 a ili.'iii'ilrntrati'iii "t tin iintliiiiU -tmni" I nm • 1 1 1 1 1 1 > 1 1 1 1 > -i 1 i>\ 
th" lin]».'l iai Knt'ilii"l"i;ist w.n anaii""i| Tin j i. .t at i u.i« 
still ft 1 urn I*- r 'll l n I nr 1 1 - ■ / - l".n\ a l"ii", nr u 1 1 1 1 • t 'ii i n I "i ".in I « a \ • - 
alt"l tl'i.-at ni'-lit with Jilnnyi" ainl also liv th" t ■< >n 1 1 1 1 \ imt hml ii. 
hask"ts. At th" I - tn I lit tin .'I'll im_; jiiiiiiiI it u.i' (nUlal tint 
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l " ,,s,,rv,Ml ,ni,il ll " I'uiinu this vftiii i,„ cultivator 

i > pel-sun. led to .tor.- In. potato.-, uu.l.-r sand, though leaflet, 
hid I... -n is. ll.*. I r.-.-oiiini.-iiiljiio tliis 1 1 1 a . - 1 i . - . - 

I" I'-'l'* arraiio.-i„.-i,t . u.-.v ,„a,l.- to out further 

d* lnoiistiatioii. at Patna on laiyr seal.-, and it was decided, 
in ."Iistiltit loti With til,- I inji.-i ial Kiiiom-.l-ioi.i, to store half the 
mh.-r. under .and almi". and half iin.h-r .and after treat inent with 
crude oil .ointlsi,. n. In on.- - 4 .'vi, tu-lve and a half nmumls 
, t | potato.-, w .-re stored nn.l-i .and in on- room and a similar 

.pi.-tut ii y iva. 'toi- d in a 1 room und-t .and after treatment 

- itii a in 1 solution of ei ii. h mi emulsion tor j minutes, similar 

ail anm- mi-lit . h'-nio mad' lm ih< potatoes l.y these methods 

in t wo l ooms in t In- .•■.•"lid o.iihm n The potato' s were stored on 
A j >i i I l'o to '.’o and w.-i" picked "ei ...me fourteen time, before 
the till el's .Ml- Weighed all. I .old "ll "ll September 'Jl. Out Ilf 
lu.-nty li'.e maiind. "f potatoes .!. a i-.i nn.lei .and thirteen maunds 
i..iir and a half .. . a . i to pel c.-nt i w e|. "htaine.l at I tie end of the 
.inline period, wln-i'-a- tic .ani" . jiiant ity of tuh-rs treated with 
.a tide oil emulsion -cm- "id\ t hr. .- mmii.l. tw.-nty five and three 
>]Jtarte|- .i-i-i ' (ltd p.-i ei a: H iiia- tin- potato. , stored under 

.and calm- thioiiu'h tin- lain. \ • i \ ..a t i . fa*-t < .l ily, tin- .luplicate lot. 
treated with crude "ii •luul'i- -n I'-tod \-i\ I ..ally during the first 
month "I .loram . The l"Mlliy Wa. pr.'i-a'-ly dll' to the emulsion 
I'lneiia.'-d from Calcutta h ome },, .-n ha. lie prepared, hut in any 
ease the . 1 . - m o 1 1 . 1 1 a 1 1 • - 1 1 prowl that it i. .utliei.-ut to .tote the 
t u her. 1 1 1 1 ■ ft - 1 iliy .and without an\ "tin-i treatment, and that a 
e.'.i.l prolit .- in i', tua.i. hv .toi i.ie ! '"tat...-, m tin. way. lUuiny 
the .eason >1 V ell It I \ at "I', at I 1 . nil. lie persuaded to try tin- 
iie ilio.ls of stnniio l'-eommt-nded. an.l on.- hundred and t\\.nt\ 
two mattnds ot potatoes were .tnia-d sucees.lull v uniier saial alone, 
while the .event v- tour niaund. "t tuh.-is stored under sand 
alter troafm.-nl with crude ml tinuisioii ya\.- had it-siilts. 

Ii. tin- meant ini.- tin- p".t wa. r. • j o «r t * ‘.i tl'oni .Mimllerpui m 

‘•'tol.ei I'.lld 

l-'iio ,| . je i .i i ; . , . t i:,,- .-.. n, .1, n- ; 1 "!* .. . foai i ai La-nes. W" a 1 o r o .K-urn.il 
' - IV N- i 
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In 1 I 1 tin- position alien'd considerably lor the worse in 
that the pest was reported from the following new districts 
Chaniparatt, Saran. Hhagalpur. Sohtlial IVrganas, Hindu ai . 
llazaribagh and Annul, hut in most eases the reports wa re nm 
received sufficiently early in the season to enable anything to i.. 
done except at Hhagalpur At Hhagalpur a large • plant in 
of potatoes were thrown away in the panic following tin 
appearance of the pest. An attempt was made by tic 
Municipality to destroy all diseased potatoes in the marker 
which frightened the cultivators and made them conceal from 
us the fact that they were storing potatoes A> a result <■■ 
this, the first seasons work, only three cultivators stored thirtv 
maunds of potatoes under sand in Hhagalpur. and at Sahom 
four cultivators stored fifty-four maunds. 

\t Patna the demonstration work wa- eontimted in It'll 
oil tile same lines, except that the method of dipping the t u!n-l - 
in crude oil emulsion before storing them in >aml was abac 
tinned. Out of twenty tie*- maunds of early sown .Vo 
potatoes, grown on llhirrigated low lauds, which had hr, i 
stored on 'J.nd March in one large heap, lifteeu maunds twentv 
four and a half seers (t'.g-;, per cent.) were removed on S, ; 
tenfher A second lot of twenty live maumU of later /*«.•< 
potatoes, giown as a second crop on high land' under irrigatim. 
was stored ill small* I heaps III two gndowii' mi April I, at. a 
twelve maunds (4' per cent. I were sold < *tl on Septemh* I 
A summary of tie- results . ,t these demons! i at imis is giv* i. 
Appendix 1. In addition to tie- above deiuoii't I ation wm . 
special attention was paid to introducing tins method ,tm -ej 
the local cultivators. In tie- previmi' year a selected eultiva 
tor had heeii employed to watch tie- stored potato*'', and the 
man, wlm thoroughly understood our method <*l heating He 
potatoes, vvas again employed this year, and wjis otfeied 
commission at the rate of tout annas tor the liist ten maui -i' 
stored hy each cultivator, and on* anna for each sttbseipi* 
ten maunds up to a maximum of fifty maunds. A> 1 
result of his efforts two hundred cultivators , stored eight 
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I ] i> itisand lour hundred anil thirty om nmtinds of potatoes under 
-alld.' 3 ’ 

Ill l!M2 il is |irolial)lr thal tin- [tost will spread further 
tiiroiiohoul llio province ami will i an increased amount of 
dainaoi- in all districts where il has appeared unless the method 
if storino under sand i- univ' isallv adopted, The damage douc- 
he the pest ran lie yaiioe.l liv the fael thal the exports of 
potatoes from Patna have decreased from two hundred and 
-event y seven thousand maiinds in 1 !M>" to tiftyd'our thousand 
in Hill | rii/. Appendix II). while a considerable ana of land 
has mine out at potato cultivation. The <|iie>tiou of prohibitin': 
tie export of potato.- II. mi alh et-ed areas was at one time 
considered. lint eth-ctive isolation of the an as was found to be 
ijinte impossible as tli'' p> >t mav 1 .thei he earned in small 
1 1 ,, reels of potatoes sent out lor seed or m larye eoiisiortnients 
,1. -patched for il- a- vem tables. The only hope of dealing 
with the pest appears to !r in 1 ):•- adoption o| the sand method 
,1 storaoe. and demonstrations "I !hi> method are beiiio nroali- 


m d wlierever tin- pest appeal - 

As reoards the lin.u ■ : . -id. -.! stminy under sand, il van 

is -I, own that Very i piolits -obtained in atfeeted areas . 

where die prieo o| potatoes i- i i'le woiall v hi-.di 1 wo balance 
Sheets are appended (Appendix III) forth' years 1'.' I "and I'.'lb 
and from lln-m it will he seen that .a o""d protit was made in 
-pile of the laet that it was necessary to lent a m'dnwn and 
■inplov a eliou kidar lor the small .piai.mv d tuhers stoi-d. 
In 1 he ease of a cultivator wlm stored his own potatoes in his 
"UII house the cost of sand. ■ '/, and piekiny diaries would 

11 "! exceed eioht anna- pel maund stored 1 1 should he noted 
tlu I lalroy and Kvati-* u'ive the cost of storage as likely 
not to exceed one anna per maund. Inn in the experiments ,u 
die Central Provinces the potatoes were picked over two or 
due, times only .luring the wet setson. At Patna m our 
demonstrations as tna.tv as la piektn.es were oiven as the sand 
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became wot ami i In- tubers rotted < (nit-kly in the rains Tl< 
cultivators at Patna avoid tin- o\]ionso ol Inqueiit pickings n 
the rains 1 > v uncovering their tuhors and only covering then 
up attain when the ninth begins to do damage ’1 hia work, 
satisfaetorilv onlv if the numbers ol the moths have been kepi 
down In- keeping tin potatoes covered in April and May. h 
localities where the pest is doing serious damage there is i, 
douht that largo profits ran he made hy storing potatoes uin ! ■ r 
sand in spite of the cost o) storage, as the cost ol potatoes .-e 
harvest time is only about one in pee per inaund. hut mav i i— 
up to as mtieli as fourteen to twenty rupees pep mattnd. hy li 
next sowing season. 

The following precautions must he taken hi storing potato. . - 
under sand (II Tin- godown selected (op storing the potato., 
must have a good watertight root and walls, and should he mo 
in the hot weatln r. [t slnmld he clean and should not pro\i.|, 
hiding places lor tin- moths Urn floor should he dry and u.T 
raised above the groimddevei, ,o that it will remain drv in tf. 

railtv season It it is likely to become at all moist, 

should lie spread over it Tin potatoes should ne 1 1 i . ■ k ■ ■ i 

over before tln-y are stored to make certain that none of tin in an 
rotten op contain insects. They should be in good condition 
(:>) It' the godown i- perfectly drv and tin- potatoes arc in good e, i 
dition and have been prop, ply picked over, the heaps of p. <tat . - 
which should not be higher than eighteen inches, mav bo eo\.|. ,i 
with clean drv river sand until no tubers are exposed. Tin sai.n 
must be drv I In- heaps iiiti't be picked over at interval' .id 
all rotten tubers removed The rejected tubers should !■. 
burnt or buried At tin- ti r.-t picking the pupa- should 1 

sieved out ot the sand, but stibseipientlv this will not be m - 

sarv. During tin- rains tin- tubers should lie picked over ■ 
frequently, or they mav lie lelt exposed it the moth is m ;i 
evidence, but they should be covered up again as soon as my 
damage becomes apparent, (’are should bo taken to piv' ■ nt 
leakage ot water on to tie- h< aps m the rains, and the sand sin uM 
be dried when possible. 



I’OTAIO MOTH IN' liEMiAl 


269 


Sl'.MMAKY. 

Ti*' ni " lh U 1-1 have appeared in Bengal 

' M, “ l ,s rapidly over the province*. IV 

" IPt "" st,,r,, 'K «uVr shm.I recommended bv the 

thooulysHliVofory remedy, and has 
I'.p.i I'r-’V'il to I ip a paying oho hi Patna during 1910 and 1011. 
Thls , " ,;lho ‘ l h ' l,uin - -l-nninstmtod wherever the pest appears in 
Brumal, ami in the second year of the demonstration the culti- 
\aioi iii (liaio, th,. previous year s demonstration is given a 
rimmiission on the nun.her ofloeal cultivators whom he persuades 
to adopt this method of storage— 


Aitenhix 1 

/V„v ,,/ P, SO, Ih „„Wt,v,0„„, „l P ttnr,. 


F»j rrirr.en* 

! i\ lt d,: 
.-V. fr i. 

\V. ijM 

rtu. i 

. 

I'crvfi. ta^p 
mi.-ud. 

Wr.,*h t 
left a: 
end. 

Per- riita^e 
eft at 
end. 

Pt-ri.entftj.'n 

amount rf 

drying by 

difference. 

1W. 

M.l* s. 

M.K s. 


Mtis. S. 



T'ih,*iK MorM nnd<*t «an«i 
And naptlialrtu' 

t f 



•2 A- 

82 o 


I9lu. 







t.mlnwn A S*n»i and rap 
fhalt'nt* 

12 2" 

:>t 


rs 0* 

}0-9 

JOB 

1!. |)o. tit*. .. 

1. Ji> 

:• 1 

24 j 

h ;ip 

■Vi • i 

■J0-8 

Fi\p rnlt ivatoi s' ^ndotMl'* in 
«An«l 

122 M 



'■»' (» 

40-0 


'•fnlownC. Sand , if tor trii'it* 

>1 rnmlsion 

12 j»» 

7 :?» 

» rj • *i 

2 *'4 

1 1>*8 

jn*8 

tioHowu T>. Sun*! at lei » rode 
< •» 1 tmnNion 

v: jm 

7 :*3i 

ti.' h i 

1 22J 

I2v> 

24 9 

I’tw' mltivatoiV ^odown* in 
**And after until' oil omul 

•■ion 

:i o 



1 10 

v; 


1911. 







\ii ‘•toted under -Ian*! alone 

4 " im»n .Vn iii* I'hoinnat 

■j- > < i 

A i»ij 

21 ’7 

D’ 2*4 

a:-.) 

1.VS 

Do. potiiui 

12 20 

a si 

2.v; 

5 ;17* 

474 

26 9 

Do. ;t. 

12 *V 

a i 

241) 

6 24 ; 

4Sf. 

27 5 



•:ro 


AlUiRTl.TI.KAL JOLKNAL OF INDIA. 


[VII, III 


A itknuix II. 
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1 
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Rv -al< of _’l miund- 17 -e-'r 

To rent of house 
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I* 

medium tiilrf-i v 4 t Rs. ti *» j>er md 1 ' 

To cost of sand 


n 

ii 


To miscellaneous material- 

in 

11 

u 

Rv -ale of 1 md. A.' «eei » small 

To coolies for pi*king, eti . 

To » howkidar 'for 1 month 

I". 

(, 

n 

tuber*. at lb. 's {>01 maund It 

Ry Ralance to Profit 

(is 

11 

.'5 

~ 

Rv -ale of bamlrt-.o baskets 


177. 

~7 


17 • 


Not profit per mjiin'i put into “toia^e. Re. 1 fi. 
i. .. Grinding mnt r>f hmiw and pav < i 'lowkidarh lie. I 11*' 

Ntft . — The figures for the petatoo* «old have hreu calculated for .TO mds. of potatoes ’•* 
under “and. The figures for '!'• mds. r.f Inhi-is treated wilJi < rude oil rmuNion 
been omitted. ami the ficure* for the ‘.Vi md*. of tubers stored under sand ha'P 
doubled. This makes these fignrr* comparable with those obtain'd in 1011. 
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« rust of r*4* inatind- potato*.** 
o lent uml rrjam or hon-c 
o rust of sand 
o hi isrWU neon* uiatiti ial- 
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u rliow kidar at ks. tipto iiiunth 
By kalanee to 1'iulit 
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HOWS OK SPOTS ON IT IK KK.VVKS oK 
KALMYK A PALMS. 


I'Al'SKl' l!\ THK lU li Kill H A'iU's, lyAUut /'•i/i.iev Hull 
H V \V McKai:, m.a , use., l. !.s. , 

UwJugi.t f!,‘ 1,'t. iv i um, ut Matlrit* 

A- usually seen in tin- <hidavery ami Kistna deltas t hi- 
crown nt' a palmyra palm consists mi the lower part nl a tiiniiln-i 
nl’ leaf- sheaths nr leaf- liases (Yum which tile yi'ivii leaf-blade 
liave been ctu and above of a number nl' expanded and expanding 
yreen leaves. These 1-af- bases are the oldest foliar parts mi tin 
palm, Tin- lowest ones and the outer exposed parts of tin 
others are hard and fibrous in texture and brown m almost black 
in colour, These parts are dead The inner parts are linle 
yellow in eolmir and an:- living. The number of these leaf sheath- 
varies considerably. There may be up to 40 or more. They av 
iisdl for fuel, and a til ir»- is extracted from them lor local u-e 
so they are not allow-d to remain very Imin mi the tree. 

Each leal’-hase partially encircles the stem, and all the bat 
bases, closely tittiny one abovi- another, lorin a sheath imind he 
upper part nt tin trunk, on which is the inner laid nt creamy 
yellow, developing leaves, compactly pressed together and u 
various stages ol development, down to the papilla nl tic 
orowino-poim. The latter is in the centre of the hud mi tic 
topmost part of the trunk The leiinth of the leaf sheath vain- 
from i a in to two and a hall leet, and this represents tlm distaic • 
by which the orowiiio-pnint is sunk below the place when t ) 
expanding leaves push out of the hud into the open air. Tic 
yrowiny-pnint thus sunk is very well protected As each pain 
has but one o|<i\vi!io point, || lt . advantages of such an arram." 
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-• '^ ,u I Kirts 1)1 l be palmyra must susceptible to the attack 

■ it the hud rot fungus (Pythium palmivoi um | are the succulent 
yllou parts of the leaf-sheatlis (Plate.- XXXVI and XXXVII b), 
and these are often exposed when the lower leaf- sheaths are being 
cut oil lor fuel or fibre. 1 he fungus begins from outside and 
gradually i-ats its way inwards through successive leaf-sheaths. 
The point of attack of tin- first one may be either at a lower or a 
higher lex el in the clown. If the former, the fungus eats its way 
inwards till it reaches tin- legion of the growing point, where all 
the soft succulent tissue becomes diseased, including the youngest 
h-avi-s and tin- growing-point, which die (Plate XXXV b). 
After the grow ing point is killed no m.-w leaves are formed and 
die palm is doomed. Tin- central expanding leaves are pale yellow 
in colour ami in - vt i become gn en : tin green leaves wither one by 
"in- and fall off, til] at last nothing is l>Tt out a bare pole. In the 
course of the operations mm in prog la ss it is the clowns of such 
palms that arc being cut oil and burned, at the jtage when the 
• lit latl expanding leaves an pal' Xelloxx (Plate XXXIII). 1 * 

3 \\ In’ll. 1 1 o w e \ ' i . tin- fungus begins its attack well above 

die level of tile glowing nnt. it eats its way inwards through 
tin- h-ai -sheaths till it p-nciies t in young expanding leaves. It 
attacks their tissue, boring through them exactly as it does 
through the leaf-sheaths. In the bud the blade o| each ot these 
Voting leaves Is fold' d oil itself exactly like in a lady s tan. I lie 
fungus goes straight through tin folded leaf-blade making a 
series of spots one against tiieotlna in tile closely folded segments 
I the leaf As tin leal is developing actively it soon pushes out 
into the air ami expands. [ he spots tie'll appear on the leaf-blade 
is a series of spots all in a i ow (Plates XXXI \ and XXX \ • )• 
l iny vary in si/e Iron, ‘ to n inches in longitudinal diameter, 
while then 1 1 alls \ n se diameter i>. "t course, limited by tin lueadtb 
l the segments ol tin leaf (about 1.1 indies '. In the centre they 
UI- pale yellow m eolour and liav- a brown border, but they 
! " ci ui i ■ • much darker with age. Tiny show up well against the 
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l MKi,in " *'.V the wiml : they ar, on tlie highest 

leaves " ''ll tlii- surrounding leaves of' the palm. 

A' a palmvra produces .tpj nnx imtttfiy mm leaf a month *'-' 1 
it s that a palm. i„ u hj. lt tin- course of tin- disease rums as 

ahi.vm pr.'ilm-. s monthly crop of spires extending over a 

pi - 1 1 1 o 1 o| It I i months to -A years, ami produces them in the 

most lat oin ahh- position tot dissemination by wind toother 
| mints. 

r. Tin- relative mimhm of iiit'.-i-n-il palmyras that live fbr a 
hniy tinn pi - iilin.'iiio spntti il leaves small, though it seems 
aim'll higher m.u than t'ormmly. In tin- village of Vunagatla 
in Kistna Ih'tiirt tin niiml.i r of palmyras that have become 
diseased (till Mneh It'll!) is la ). of which gs have spotted 
h-avi-s. that m l u p- • i •••■lit . In I ’amhtavillur 'Jos palmvras have 
necoini- diseased. , ,1 ' \\ hich 17 h a \ • sjiott'-il h-avi s. that is. 8 pet 
I'l-nt. In the v i ! I ; i *j • ,,f I *i 1 1 1 a pit mi 1 1 1 on the biiuiidtirv of the 
iiili-i't i'll area to th- n • ft 1 1 is a small, isolated, recently infected 
iiva u hich is t wo miles ti "in th- "tli"i infected villages. Here 
1 7 'I palmvias hate is ■■ .in- diseas.-d and t> them have spotted 
leaves, that is it | pm n' Tin average fm the district is. I 
v. n.'idm. sliylith below tins ia~t tiuuie During the operations 
since the mni of loos in ( ; , ,i In \ a 1 1 Di'tii.-t and the beginning ot 
I ;» I < i in Kistna Di'tiict tin • i ■ -av i p a. ins lia\ >■ been t, airly regularly 
-nt down o\m tin uhole.it tin infect. d area I'lic living diseased 
palm' with spoiled leaves h.a'e always been left standing. 

bee, ill ill. strong oiijoetioli -.1 the owners to cut living 

palms N'ou t In-ir number 'inki' an ..bsmvri. lhcie must 
in se v a ia I liimdled' in tin minded a'e.a and they ale acting a 
pari ill tin distribution "I the disease. 

7. To see if 1 1 lev Would fecoM'i ,ilt . i treatment, experiments 
i, IV. ' heeii ma.le with some ol them. Tim spotted leaves were 
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removal and all the diseased leaf sheaths were out oil' close- o 
the trunk ami three more that did not appear to the naked ey. 
to he infected. In most cases the treatment was drastic tie 
leaf-sheaths of all expanded leaves had to he cut oil, leaving 

only the central hud of expanding leaves. In two cases even 
this had to he cut ell because of the danger of the wind blowing 
off the long hud of leaves supported unstably by its delicate, 
somewhat brittle tissue. A small stump "I leaf tissue about I 

inches broad and n inches high was left covering the growing 

point. This set of experiments was done during the mousnei 
when the sky is often cloudy and the exposed tops nt the paliio 
Wt-re less likely to lie desiccated. All of the pal u I s SU r v i Ved and put 
forth new ctowti' ol lanes I Plate XX.W 11 " b -■ -■)• I u 1 ' 11 
them became diseased and were cut down, and one has diseas, ,i 
spotted leaves. The other h are still healthy Tim exp-i illirin - 
have been going about -O months. Thiee palmy las Mini lath 
treated during ’In- ram;- s- peti,, d oi the year (March loll! 
recovered and grew In-alt ity eiou ns. i hat it m •plite pos>u,le In 
the tops of palin' out in tins wav to ,p. dosa-eatmii in tin- in 
month.' In cutting oil tie dis.-ast d pari "I the crow u tie out- ■ 
UinleVelop'-d hare' ot tie- 'inall 'tump of 1 1 " u < h-p on top -it t i . ■ 
trunk have then mat- 1 • 1 : i d , > 'leal ,-d oil W ie-n 1 1 1 » ■ crow it »!••% .| - 

those mutilated leaves grow ollt a' see,, |t| Plate XXXVII 
tiglll,-s <t Tim next l--a haves ale stunted, but tic 

succeeding me-' graOuallv im-tease m 'i/e t.. tie- n-'iinal 

s. 1 hiring m\ touting 1 bar- kept a look -ait t'-l t'a-- 
wilt-re, ill lie- e-nU'se ot ! ie- op-l at n ,li'. t]-*- crown lias b- ei, - 
oil a diseased palmyra and sitiiseipmntly a m-w ennui lias b- - 1 
produced. 1 iiave dissected about a do/e-n *-! tie-in and I * 1 - 
found in eti-rv c.is,- that the le w ei-iwn alo.se Irom tie- otlgii.a 
growing point winch had evidently ,-eaped injury vvle-n t; 
crown was cut oti. lie- le-w ,-imtii- ot several, etn 1' moi, 
ago m Polh-kmnt village, have l,e.-ome aimost a> large as 
original crown, and that of me m ( h- ruktiv ada, cut ye.-u ' c- 
is now larger than it' um-nt le ighlmiii ~ ,,t ahmii tie- ll! 
height. It has at green leaves 
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, A r " U '" W ,,f crowns subsequently 

siiocu mil to the (lisi-itsi-. Tins oceans i„ most c ,, ses because all 

ll,, ‘ ,I,S " HS "' 1 ,lss '"‘ ll '" 1 "" L fuinoved with the crown. This 
,s easy to mule, Stan, I, for, when a diseased spot occurs low clown 

"*■•••**■ ll '" point of insertion on the stem, it is 
dillieult to leu.ove all the infected tissue and if the disease has 

! ,:,ss " a il " ; '. v ll"- s..|> tissue of the stem, as it 

sometimes does, it is well ui-1, impossible to have it cut out 
completely. 1 he palms aie usually high, and the work must, 
le-eessaiih he done by tie ordinary toddy-tapper, who. while 
1 u'l'ifd °ll ll"‘ clou 11 , works in a rough and ready manner. 

I (l . < .uttmg oil ile- spotted green leaf-blades only is of no 
Use, ltoilig that does Init li-move the disease trout the palm 
Mof does it 1 ' \ e 1 1 j ■ I e \ e 1 1 1 tie leaves from shedding spores. Tlle 
iiiie.ois is still loll in the leal sheaths where it attacks vouim 
leave- ami again pioduees spots as vve|| us gradually eats its wav 


toward' tin- glow ing point Tim 'potted h aves ate usually 
noticed, only alter tlmy have icon expanded foi some time: 
then the spots are div oel m.ve pa-s.-d the spmv hearing stage. 
Hv tie- time a palm ini' i'|oiiu,"d spotted leaves, the fungus 
within tlm sheath ot ieal ha — ha- g-t a good hold and is actually 


v. .irking within tie I, ml lie aigji Coil above tile growing-point, 
l im delay in di -i-ov ei mg tliat 'Urii palms are diseased is due to 
tie- f mt tliat It. .in tie in. .lie lit of infection by the fungus 
till th,' lime vt Imn tie palm pioduees its first spotted 
."tv.'s, which m tin- mis. is lie that outward symplntn of 
disease, a pen. id ot several month' intervenes. ll is impossible 
'..get e \ u h i ice ot disease e.i 1 1 l.'f e\ei pt i ' v cutting otl tile leaf- 
-ic aihs while i)m palm is siill ipiit" healthy looking, and that. 
•: course, is quite mi ]ii ad icalili is a means ot discovering tile 
'ilsease ill 1 1 s cal Iv stages. 

II, It has been shown that cutting otf all the diseased 
f d sheaths and leaf blades from a diseased palmyra whose 
-' owing-point is yet intact, enable* it to recover its healthy 
' unlit i< ui Ihn tlm ditfietiltv of inducing ryots and tappers to do 
Hus si, t hoi . mo Id v as I., eii'iir, good irstilts is great. It means 
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that nmnv leaf-sheaths have to he cut olf before all tile mlc-tci 
ones are removed as has been mentioned in para. 7 above, L 
inauv eases everv ereen leaf has to be removed. Net neith, 
owner nor tapper would have fortitude enough to *m ni. 
removing leaf-sheaths till all the diseased ones had been etit oil. 
He would stop too soon, and the fungus which was left would 
continue to act on the palm till it killed it. Money spent n 
doino this kind of thine would be wasted. 

1'J These diseased palmyras with spotted leaves art e 
centres of infection producing regular crops ot spores tor a loir, 
time ami are spreading infection to other palms, thus ret.ardinv 
the attainment ot the object lor which the operations wet- 
initiated. Thev otioht to be dealt with in the course ot tie 
operations In the circumstances, cutting "If and burnino then 
erowtis is the otilv really satisfactory way at present ot dealing 
with them A.' rvots and tappers lieeome more t.uuiliar with 
the idea of a functl' disease and realise that the spots contain lie 
disease and that the disease is infect intis, tiny may oteiitually I" 
able to treat these eases in tin- pioper way with hope of sums. 

EXPLANATION oK PLATES. 

I'LAIK XXX III. — Two palmvra p:il id •< attacked hy lit* hud rut fuiiyu-. '»<-<<• 
j".lhiuC"S'nn, fjnt'. 

’Hi*' • > 1 1 • lit tin- li-'lit sf ( ,,\\s f||r .fnii ii expanding tcair*- h*v«iiu:H.„. 
\>lltiv\ . \\\f -T a* which »h* d«-*\l>** W\ A lioailtlf'i appau-L - 
That on th*- !t*fr oi\- s i h« Appearam** > or I mouths i »tn 
Th<- arrow »ii-ii k» *li«- i— v **I of t h.- point 

Pi. AT I. X XXIX — l.f.it of a pal H i \ ri *< i » < » w i 1 1 •» A row of spot* :m< i tin* 
part a! up is • r« >i ti pli*i«*l \ ' si it ivt'i i hy the fulfils : 1 1 it u » n 
Plate X XX V . pair ■ ,f tin- hu<i w <-f a h**ihhy uni ('■> "t i • 1 1 - * * ■ 

pa 1 my I a. 

Hu* lunken sp., 1 - aih shown w»*il 
t«-j Part of a row of -pot*i <m i leaf of a palmyra 
Platk XXXVI. — Two heap- of |»*af «h*uV n- from di-mi-o'd palmyra* il" o 
It#* burned. 

In in) a leaf on the 1 »*f t ha* ■< rows of spots on il- i n 1 
Tin* blades of all -• leave*, -how n havi* hern niot e nl 
destroyed hv the fuiii'u*. Spot- o< - iu ai dilb*n*nt lewN "ti 
leaf -heath* and leaf «lalk*. 
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L-f 1-, at tin: junction of the stalk an, I 
' Ul " Tl “- ^ tl... „|j IIS |,. Ht which hlul the ||ow 
appearance that led tn the detection of disease in the palm. 

\ \ W II -('<) Palm- fro,,, which tl„ diseased crowns had been cut am] 
„u which subsequently new crowns developed. 

• ( 1 1 early -ta S e, (2) .ater sta- (.{) s,il| brier »ta» e on the topmost 
leaf Of which a row of ,|,se H sr.| spot- appeared. This palm died 
nfhTWAnl- Hnd w.i*. cut down, 

I-, Part of Ihe crown of a palmyra a few days after the ex- 
pandmi; leaves appeared yellow hut the expanded leaves were 
sill) creen The spot - on the leaf.sheath are shown well. 
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In the organisation .it agricultural advance in anv country 
or under any conditions whatever, it has ultimately had to h. 
recognised that the bulk of tin work mist he done hv tls> 
tar mots or cultivators themselves. A government. an agricui 
tural department, a body ot ^ t a t . servants, mav point the wye. 
may suggest the linos, hut until the people can he interest'd 
and become enthusiasts tin nisei ves, the advance will he slow, mi 1 
be looked upon with suspicion, and will la- more apparent tha 
real. This condition o| things has prevailed in almost e\.n 

country where changes have taken place as tin result of 1 1 

action of a state department. It has been, perhaps, more 'tiik 
ingly the case in the Lnited States America, where the star 
action lias been greatei than anew here else, hut where, tin!:, 

comparatively recently, most farmers looked < hi do- work 

Government with amused interest and little more 

It is this tact that has made most ol the tat s. . ing h ad ■ 
in the development ot agricultural departments in India v . y 
insistent on the necessity for developing local bodies compos, d • ' 
cultivators themselves or o| others interested in agrieultun 
who should he eominitted to advanced methods, should si. ' 
them in action on their own land, should act a> local etuis'. e • 
ot whatever in changed methods has been proved to lie C" '■ 
How to bring about the formation ot vigorous local bodies r ,: 
this purpose has been a matter of great difference of opm !i 
But that such bodies must exist, that there must be local cetrr - 
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,|(,ing wlisit an agricult ural i|i pm t nc nl itself could never liojie to 
. (,,, — on this point. there li.-i> lieen little difference of opinion. 

The results '>1 eiuleiui. ms in organise such local bodies have, 
however, as would In- ivp.rted. been i x 1 1 < 1 1 1 el v varied. In the 
. titled 1'i'oviiices. mi lie otie hand, tin v have become, and 
uud to become even mole, tin main link between the 
e' i ieiilt oral department and its investigators, and the people, 
i p| |)ie other hand, tn Madras tlmv have been, as hitherto 
organised and carried on. n| very i|uestionabl<' value, and it 

] i:t> I ren mi tided that, in their present form, they may 

well be wound up. In otlji-i provinces, very varying success 
j , . u attained Hut it is impossible not to recognise 
t)|,. r ,. has been a great amount of local energy, public 
spirit, and entliU'ia'in d. voted i . . tin se associations even where 
,i,,. v I, iivi . apparent !\ in. n of tic least value, -and this, put into 
lioht ehaiim i-. Mil! be.,! V. IV great assistance in development 


in coming days 

'pile' amount "t • vp-te -"im-d m India has now been. 

| think, sutlicietitiv _i . to a .riant a short statement of the 

••mtditio„' whi-h hav, ” in tin.- otcanisatimi of local 

popularising Hid iwtiraging ;_"ii nine agricultural 

mniiovements TIimWM was. in me. considered hy a strong 
. <n i m it t • -< at tin las, ing the Hoard of Agriculture, and 

, 1,1 ,, resent article i-. in no-, a summary ot tl el. report. 

t mlia stands in -r, a ve,v -,,«(! -sit, on m respect to 

lineharaetero, the vast mass,.! it* cultivators and the 2'eatct 
oar, „| its agneuitur. that it ...igltt lie. and has rndeed been 

asked by cl vnail or limited 'Vocrunc. whethel 

'Ill'll I tin special ciivunisl niccs "t the case. It Is i It |U ' ,a | • 

.1 elvisab!,: l-i - Mi'cui ig*' siii ii local bodies a- - are dtsUtsst, g 

,1... A,™, llu.nl aiicsUy «« 

I. “f ! 

I I 1 a unal \ aim to work done b\ and thiough 

mvmg to. mdmdualsot ..,ud Whik . this roe W 

, loea! association any kind "hat. » 

i i,..,..., with every cultivatm in 
■'■cue. while „ is /—,/'!■ „> deat din it ■ not 

the districts. ,t is huvomittg mov and mote war that 



AGRllTUTKAI. .H'lKXAl. OK IXI'IA 


! VII, HI. 


•J8L’ 


• ■ enerall v 1 h * ■ best or most economical wav ot [h ik-. i A 

local organised body > s a tar more ctlicicnt agent tor the intro 
(luetion of improvements than the low otliccrs of tin agricultural 
department, working individually, can ever In-, lor. being a body 
of local men. it carries considerable local influence if composed ot 
the relit people, the members can and do mutually encourage one 
another, while its educative value in combined work and eo-oper 
ative effort is. if properlv organised, greater than can he realised 
Even if the same end can be gained, so far as the introduction ot 
an improvement is concerned without a local association, a hotter 
dual result can often I. attained if a local body, as such, takes a 
share in the matter : as t* tiding t>> increase the on -operate < spirit 
of the people and hence the likelihood ot perinatu nt advance. 

Success with such associations can. however, only he reached 
by following certain lines which can now he laid down with some 
approach to certainty. However organised, it i' necessary that 
(11 every local association should have a definite work to do, and 
the members should lce| responsibility lor taking a share in it. 
In the past it has not been at all unusual for an association t 
fail because the members have not been responsible for any work 
A rutin the first question by a local body, however got together, 
is •• What shall we do'" Unless the organisers of every singl- 
association, generally tile agricultural department, have detinit- 
work which can he placed m tie hands ot the members, within 
their capacity, it is extremely unwise to attempt any organisation 

whatever. 

(i!) A local association should hi composed of men who an 
really interested. —and practically interested, in agricultural tin 
provements in the area in question. Associations have perhap- 
uiorc often failed on account ot the neglect ot this matter that 
for any other reason. The members had but an academical m 
terest in the subject, became members because of social or otic 1 
reasons, and did not take its work seriously. 

(.1) The work of a local association should !"■ regularly m 
spectcd, examined, criticised, and the association called together. 
Great stress must be laid on this matter, and it is probable, l<’i 
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1 1 1 s r , i m ■ < • , that a considerable part of the increasing efficiency of 
the system in the ( entral l > rnvinces has been due to the care 
which is taken in this matter. It undoubtediy involves on the 
part oi tile agrieiill in a! department (or. a central bodv of some 
Mii t | a considerable expense for inspecting officers, but without 
ibis, it may lie stated with certainty that the result will not 
In a success except in rare cases, 

it) Tin- members nl a local association must, even apart 
I'min inspection, be mail" to feel that the agricultural department 
e interested in ile-m and their work. Tt is wonderful how 
regular eori'es] >i uideiiee, prompt at teiifioii, atai general evidences 
nf interest and support encourage both the individuals and tin.- 

associations of which they ale tubers. If local agricultural 

a.'seeiations ale le be a aim s>. tin must be arranged for at any 


cost. 

Will, ill.-., principles accepted and in full operation, there 
is overv chance ,,f sin-e. s, •.vitlioiit these there is very little 
iikeliboni.l ef local associations brine or doing what they ate 
■ apable of The actual typ- "t association may be very 
dillereiit. and very dilbi-nt types ,,f association have sue- 
,|, but success in < \ • i \ ease involves a irank recognition 
,,f the principles laid d..wn And il is iience of the highest 
importance that associations should not he encouragt d m 
roaius. d unless these ].oiiits can he arranged for. In time 
past there has III ell in seine cases a tendency to encourage or 
term associations when tlmre were no definite lines of work to 


nke up when tlm men «f whom they were composed were not 
rc.i II v interested when no r.gular inspection could he 
n ranged tor, and when they were left for long months without 
an v attention. It is not wonderful that such associations dual m 


i" came moribund 

[Vs, from general principles to successful applications. 

it may ho"' noted that success has been attained by following 
... vend lines. In the ( Vntral Provinces, where perhaps the most 
■ finable work has been done, the associations arc bodies eon, 
posed of nominees, limited in number, of the district officers for 
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each (list riet. These, sav Ini' instance. t<i the numlit-r of thirty, a i . 
called together to a convenient centre, appoint a secretary, and hi 
met by a senior officer of the agricultural department, usually tie 
Deputy Director, who has a nuinhcr of pieces of work siiitahl. 
for their district, ready to suggest to the members to take ui> 
These arc not experiments, but consist in carry in*; out sum. 
introduction of new seed, or the demonstration ot lietn i 
methods of cultivation, and the like, in Using their land as , 
seed farm. in distributing sulphate ot copper for treating ,/im, 
seed , in aetine as agent for plough', or in makino arrangement" 
for marketing and similar things Kacli man is then supplied 
at once with the material lm needs. and thereafter, is visited i,\ 
an assistant once a month, and by tin- superintendent ot' tin 
farm in that circle several times a year. Six month' later ai> 
the members meet again tin- Deputy Commissiomr is in tie 
chair': the Deputy Directoi is again present tlm work done i- 
iliscussed. causes o| failures made out, aceotmts ol >mr, s- 
recorded, and a new lm of wm k arranged for. fm tlm ciMtimj 
period, (luce a year, the members ,,| all tlm district associatim - 
ill a tract are called and limet at a common centre, gi nerallv a 
farm ot tin agricultural < j >:n tim-nt. wlmn experiences can !"■ 
discussed among a larger collect hm of cultivators, selected out 

sillers being invit'd. All tin- pi ■••■linos, in lies,, lu _•< t 

nicotines, as well as m tin district associations, ale m tin 

vernacular. 

Over and ahot c the points already insist* il Oil. the slice,'" 
in this ease may In- attrihutcil to tlm careful selection aim 
nomination ■ , t numbers by tlm local authorities, t,, tlm 'in i. 
number ot members win, thus esteem membership an b,,in,m 
and to the lilies ot work heme drawn up ami earelullv an any. ! 
iit'ftn'r h'hiil by tlm agricultural d, partim nt. 

Tlm committee ot tlm Hoard of Agriculture whose rep, ’ 
is being summarised did imt wish to suggest that the method 
■ virgaiiisatioii just described is tin mdy one which will succeed ’ 
which ts even the best one tinder all conditions It is possihi 
perhaps even prohaldc. that this type of organisation is tm 
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"7’‘. “v i,„ P „, emcnt , 

'»»!.*■ In other oases it 

■ ." niei 11 1 ' 1 1 ' than it district, some- 

rv«"l »W Klimll Its H Vilk,,„. „ Iujiv (HIW , t]) , method has 

M, ; n '->•> l™ to have much more 

independent I *s than ,hoo. „f Central Province*! It 
may lio advisable ,o have a regular liierarcl.v of associations 
iron, those representing a wry small area to one representing a 
wliolo province, ami on tor many ..the, variations which can 
■ ■nly In' determined locallv. 

Hut, however organised. The juinciplfs which have been laid 
down are essential. I In- ttum m now pa-t when tin- agricultural 
association- call be .-ivaT.-.l in .-v.-rv district in a province heedless 
as to wlictlicr there is work lor tin in m whether they can be 
iiistrurieil ami emotiray .1 It tli-iv i- w'ork laid down for each 
assi.ci.ation and its members if ,l u .yare composed really of 

the men to uhom agtieiiltin. i- a ■. ital interest: it they can be 
."'-ularly inspected and »m -tings In Id : and it' the association 
l, id it' nieinbers can I"- mad- tot... . that tie- agricultural depart- 
ceiitra! la al v i- eontiiiiiallv int. resting itself in the 

- ..... d ready t ■ gtv. assist, ■itii-e. then it is almost 

Main that, provided tlm |,„ al eireumstaiiei s are properly taken 
mto aeeoimt. a loeal body will l„ created of t xtrenie value 
■ t lie development o| tile llldll't I V 


m nt or sotm 
work going on ani 



l.llVIll LEAK (TIM.. 

In l'. S. M ! - 1 : a , r. i.. 

Ft -*. i it t I, if- ■ m' Fitt'iini ! ii>t. 

Thk ourlinu "I the leav * ■* < >t’ tin- Litclii ( N ephidium lii< iii. 
CaiiiK. > is caused l>v a whili-h mill- (hat lives aiuiuiyst the 1 1 : i n - 
Ilf t llO VelvetV "tnUth .ill tllf luu r|' -Ul'IarC III leUVt'S II 1- - 

small tlvvt it "imwt li.' sf.-ii w i 1 1 i tin- naked ••ye. It u.-uailv 
live- at th- liis.- hi' hair- and punctures t In- tissue- th" 
with it- -tout. [>■ r"-truiu "i h.-uk and -in-k- tin- juice, with 

tin- result that tlif 1 ' • a \ ■ - witter pi < iuat iiia-ly and tin- uri>\w]i • ■: 
tin' plant i- -tupped. A hiMwni-h v.-lvi-ty uimuh mi t li«- l"Uei 
-lirt'ilLv Ilf 1 1 ■: t \ - • - i- a .-ll arai'ti'l i'l 1 '' lit' th" plvselir" n| til 
pest, and i- a j i • ■ 1 1 1 i ■ 1 1 [ >r- > h I • i at imi nf 1 1 > >-| >i< ]■ -rn i;i i ti-s'i- - 

caused hv nivnad- m i u \ t < • - living aueinest th" hair-, li,- 
infested h-avi-- rith.-r cm 1 mvr ipieallv m at th" sides fnniiiii^ 
compact e-vl ilu i- lii ca-*- "f li'^iit attack- deep > xe.nat' il pit- 
lined thriilleh'iUt with lil"\vni.-h \ • 1 \ • ! \ puhexc.'liee ale I'.iltlid "I 
the haves, and u h-li th'--" c...d. th* 1 have- ihml'le "Vi ; 
hiriiiil 1 "' h'dhivv *■ v 1 1 tide i Wien tie leave- Infill t.> with- 
the lliitc- have tin-ill and • -tahlr-ll tliein-i'l v I - "tl tie 
surface nf yi'Uii" succulent leave- At this time tle-ir up- m 
progress mi an inl'e-t. -d tree e.n, In- di-tinetly traced, 

lit tile lna|nritv lit ea-e- in V'lUtl" vimitiill-lv ^rnVVIll^ ti- 
the attack "‘le-rally In-tpiix frutn hehivv and eraduallv 

upwards. Tie "id inl"st.'d I'.im- litlier fall utl m t • tu * - ' 
attached t" tie 1 hi'anch"s, th-n ]• i vv« ■! surface- li"in'_ r tlm- 
ell\ "led VVltll a ellneiilali. Ij|'"tt|| VelvtV plllie-ei'liee III tl' - 

attacked leave- ill il ■ i'll "I th" V'dvi'tv ^I'lVVlil I- f ; : 

W Iliti-llljIllVV II. 
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, , 'r;" v n: ■ "« u,„ H 

' ' ’ V ' . '! " 1,1 llieir liiescncc. 

I.K-mt.iU.l l,v jRittin- the- leaf in 
' ' ' ‘ ,>U I'"' a 'lay or two. T !.e mites 

' h " n ,i "' >u, ' riM '" a "' 1 " ;l " I..: rcadilv seen under the 

f tin- Intirs. their chief function 

th " :ih " k With the result that 

I "*'" 1 , -« 1 “ heavy drain on them, ant! 

>\ it !i« r |>n-iii.U mvl \*. 



I i i. v • : i; S I. •: 

f I ’■ » : 1 1 » I I \ . N \ : > r i i ' IN N I H I 1,1 ‘ < V V 

1 iio II 1 1 i • ' I h- -li h Hi n!| -I, h i\ . ' and li i'] -I ■ tllellisciv, - m 

M' 't Iivsh !• an s ,\: mi' linn . a’nadv im.ut imied, tin ii 
nnuatd proo i . ss eau ui-liilnth tla.'id on the Its I < "t e <1 Inn. 
Sl|, 'h an ■ ■ \ . m 1 1 1 > o, n, r; 1 1 1 \ h. ojm i . \* tin in .^inning ol May and 
: 1 aehi s its climax ], v t hr midiiii o!' .1 ul v wln ii a large mindier ol 
andu tires m a grove an man rail v 'f :i to he atlected \ rung 
Mauls in must re s and pots m most liai le to attnek. 

I he jireseiiee ol' tin- miti - on the voting plants is decidedly 
•anil ions and is the enlist ol less ot' man v a promising seedling, 

h "Uce hi mlv t sittldishc ii it is lot easy to disledge the mites 
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unless prompt measures are taken as recommended below. (Mil 
trees seem to escape with a light attack ami have imt been m -. : 
to sutler so much from the ravages of the pest as voting, vig- 
ously grow ing plants eight to ten years old. 

Hitherto the mite has been known Iroin Assam and Tu b - 1 
but now w ith facilities for transport it is spreading last in 
ties whieli have hitherto remained immune. It is espeeittllv i ; 
in Tirlmol and has been lately reported 1 > v the Superintend' i ■ 
Kaj Gardens, 1 hu blianga. Keporls have also been received li- 
the Managers of the Bunigaoii and the Langl-a tea e-tan - :- 
Assam The manager of the former estate, while forward;- _ 
specimens I of identification and advice, wr<>t' " 1 am -eiidii . 
I'Vto-d iys parcel post a sp 1 -.-in,..ii ,.t' a blight that has destroy n 
large numh.-r litehi trees m the district, Moiv ivm ' 

specimens ot the bligiil hav- been receiv'd Iioiii .falpalgm: 
(Assam I. Champ u'an atid Birow i (m u I’u-a) in Tirlioot. aic 
Ranchi (Bihar), whil- it !i i- al-n in- n seen ton \ . • r\- hnni-e 
extent at Baliklpor- . Arrah. B' liaP s. Lucknow. Shahjahanp- : 
and Sitharanpor. . In tin- latter place.- only a lew h-au- 
isolated trees Weia lound atl- <• t . d. whil*- in Tirli-'ot it was . sj • . 

ally bad l ist year an d n is tie- rails - - - -t a | ei op 

ill 1 , lint" that pl'oilne- s til- iii'owiil'll wlv- tv pub.-so II - 
til" lower slirlae-- -it leaves |s a -|i-ri--- of Kn-'pliVes bi-l'iiigii-g 1 

the order Aearin i. class Ar-i'Tiiiid i (Miles). |i is a -mall v- : 
milorm. tour-legged anim d, oii'--tiH""iith ot -i millimetre i- ■ 
tiiree-huiidre-l and \ y - ti t> ti of an im-lu long, whiii-i 
colour. '1 he Imad which i- united with tin- thorax (e.-pf , 
•borax) is slightly belli downwards, and terminates in a if n ' 
shout-like pi' 1 1 1 e: > ' 1 1 ■ Ml. Tile Hi' -lit h parts eon-i'l of a pair 
tme Jaw - (mandibles) and a pair ot maxill n v palpi winch e 
Used a- t-.-elers (antenna'). There are two pair- of tiv> -|"ii' 
leg-. I lie abdomen is greatly elongated and divid' d into a la . 
number ol ring like .segments. < )n the upper surface "I ' 
mite there are two bristles. lie abdomen bears two p " 

ot bristles toward- its anterior end. near tie- posterior end ti - 
ls also a pair ol short bristles, while there are two very be -- 





u lull i.KAf 


i !89 


halls al t In- tail-eml with a vui'V small pair between 

1 Ill-lit 



1 n- l. 1 ! mi Mi r.. M-v'.i KhI.m '• 

| v „ (> i.n.l ,1 ! I , ill- hail's i-niiiii- the velvety 

nil,- .1-1 .1 i Tii-y are rotiml. whitish 

r . , iaun-.ii with the si/.e ut the 

-mil. in ti.ii-iu.nu-" t-1 the adults. 
; llV .. , ; iminhef "f Intel al setae 
,,, i . t , i,. seen in-.vin^ briskly al".ie 
ar-ietbly H evteml more 

mit - j, t — tii.' winter in the ailult 

. ,| near the i'll t' tile hairs 


mi. 

in iheir air 1 tr ■ ' 1 ! y • 
•e l| Je Tile I, Villi’ l' 

I’ll a I'. 'Ill tiler III s. ■ III ) 
Th V. toe tie very t •! I > ■ 

’.till) tile tllnil- \ hi- 

i li in i I > r I in-lit. 1 tr 

- t — - tii'l i . in un - it' iy 


Olllh. II, |e>,e,l ieate'. llV-il" .UvU. olWIIU, Weatll'T. ^OU. 

& ini’ltlh "I Mareh V b. -imnultiplym^ana 

lie newly t. .1 111 . -1 ha'.' uh-re ill'll- l"'eS’ lie- Is ot 1 } 

"v the thinner nnl li-ht-r th " v,-l> vtv puuo^cmv . 

1 • v ill- innl. lie "I .Itni'theyi.e'h their nmnnum aeveloimu 

OI'I a, this their. b.eom. ,.M.U«ly --- 

velvetv ut I -l^y th’hU I H ,1 

t — 1 ’1 it. X \ X l X V In some eases by the .oatsttlt 

v^enritke,!,,' «■> 

■ils|., rs.'tl ink. ' j.l.tee ami the upv.artl I'l^less .1 
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distinctly traced on the infested trees. The velvety pubescence <>i 
leaves of infested trees turns deep chocolate-brown nr even black, 
and the trees present a sieklv appearance. This ones on if; 
October when the increase of the mites becomes stationarv 
prior to their resting for the winter. By the middle of Novom 
her the yreat majority of them have hidden themselves belnv. 
the roots of hairs tormina the velvety pubescence and lcmaii 
there till the heuinniny of March. Thus the mites herons 
torpid with cold from November till Match and are then nmo 
susceptible to treatment. 

The above account tpves a brief description of the mite tha' 
dannioos the Litchi t N’eplielium lit chi) trees which are so extn. 
sivelv orown in Tirlmot and Ranchi m Bihar, and Shahjalian 
pore and Saharan pore in the I’nited Provinces. The tree j, 
also found to a limited extent in tin- fruit maidens of Assam, and 
it is onlv recently that rep irts ot the damage done by tic no'.' 
have been received from that froviuc-. The mile has be. i 
found exclusively on litchi trees, and ti" other alternative f... •• 
plant has yet been discovered. It i> m.-tlv distributed Iron 
place to place by the importation of crafts from infested loealitn > 
To prevent the mite Irom spreading, it is therefore essential n 
examine the crafts on arrival and to hv.at th-m as re.-omiicink .1 
below. If. however, only a few h aves on the plants an founo 
alleeted. these should be i.ueoed and tic plants car. tui;' 
sprayed. In a harden tin mites are mosilv distributed Iron, to 
to tree by insects, bird' and sipiirrels. and tic I, alien leaves uhc: 
are blow n away In tin w ind 

As already stated above, the b. st linn for treating' 
trees is the beoiiiliiny ol winter when tic trees are dormant ,o 
the mites are torpid witli cold. But it that time has . i i i • e 
passed it is advisahle to adopt the following im usures alter m 
crop has heen gathered m May 

1. Remove all the branches heal ant; mallornied leaves c 
hum them. Ill dome so Il is essential that the leaves should n 
he shaken too much or else the mites will fall down on the erotic ' 
mid will noniii «n up tin- trees. 
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n Jill tin fallf.-ii leaves hel'nv infested trees and 

mini them. If hurtling la mij naeti.ablr-. these should he hurled 
in pits mid tin- rnvi-nii” earth thoroughly rammed down. 


III. 

Put either a 

ring of 

'-■oal-inr on the stems or dip a long 

strip "1 waste ninth in 

i-rii'l'- i 

'il ' ‘tun I sioii and wrap it round 

i he stein. 






IV. 

Spl.aV tin tli 

■s With 

erudr 

cl) , 

emulsion and flowers of 

sulphur. 






V h 

ipi.ay tin in 

i s one ; 

imim 

i»v 

tin middle of November 

when the 

lllil's al'r l‘r t 

.ring f"i 

the 

wini- 

-r and hefore the trees 

have put 

fm'th lelnlr. 

sllOots 1', 

If till. 

- svi 

IsOll. 

At : 

Pllsa \ i-ry go 

"1 res, ills h 

iVr 

been obtained by first 

removing 

the illfesti 

ll Iravr 

< and 

1 hi atiehes and then spraying 

•lie tree.- 

. th'iroii-lilv 

with ■ 

•nid* 

Mil 

i-iimlsiiiii and llnwers nt 

sulphur. 

Til'' till,'' 

U.a- roll 

>iii 1* r. 

d dy 

minced and the sprayed 

i rei s 1" in 

fruit W'-ll. 





To s 

pl'aV tali' 1 | 

pin, i 1 " 

■iil.i 

tak- 

i of mule nil emulsion. 

1 n/.s. t'J 

I'hhitaks i oi 

tl 'M i l s 

.1 -id 

[piiui and 1 gallons ( Tt His 

or ‘.’u s,-s 

.a a k> a os, i 

* ; J | {',J 

'.ii • •!’ 

vval 

. - j . Tin- sulphur should 

til's, hr 

mi v d w ti h 

! j 

i t • ; 1 1 ! 

itak- 

.i of rinuisimi hy hand. 

riding a 

small 'ptatit 

i ! \ 'f 

■ -.t- : . 

if (•- 

. j ni i . d i" in ike a thick 

nastr ; w 

at- r should i hrti ■ - 

i> i wl V 

add 

..I and tile ull"le hl'nllgllt 

Up 1 g 

All I* *! I> Im.-k 

iv « m i j mini; 

ail 

tii- while either with a 

iiand Ion 

iv-|'l||ii|i "I* a 

knap' i 

•k >]»t 

ay. ! 

The si way -fluid when 

tlim'mi-hh > iuiiUiti< ■ 

i is tin 

ii l • • 

1 M - 

put on ih._- tn es with a 

\ mi jis.ael 

> s|i| aVi-r. 1 a 

lUlli- '• i 

:••• H 

lit 

the tl'id-Tstile "t leaves 

is thonai 

-Illy Writ' il " 

uni that 

IK > j- l 

Ti -il 

'the tta ' 1' left tinsprayed. 

If a h'W 

tn • s 111 I gar 

• ii ii an 

I,. Ik- 

M’tav< il ill" kiri}»avk->[Tayt.T> 

Mill hr 1 

i mini li"th i 

■tliei.'iit 

and 

tt 1 , tii 

HiHK-al ; 1 'ill wlu-ro a laiy 


uiiiihi'i' ol I ta i ' 'U'e t " hr d, alt will, a spray pump mounted on a 
■ait will 111 r. mini till III'M >t -rviivahle. (lie tiers should. .!> tai 
,s possible. hr spnyed in t lie afti ! ll"otl. a.al m,ly a light d'Or 
•mist hr applied at first (,.••. I ‘•'iidr ml emulsion. H ozs. 

-havers ,d sulphur and I v'all.-n- "f watcrl. It. however, this 
■ irrs m it iriiu.ve all the mites, tlu .(Uantitv ..I sulphur mu-t l>. 
dm, hied, us,,,- I pint of emulsion. 1 ■**. Howe, - of sulphur with 


jut entile oil emulsion. oz>. 
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1 gallons ot water. The .sulphur must he tliornundily iiicorpniaii 
with the emulsion by hand, or else it will flout on the sutlin 
ot' the spray lluid. Roll -sulphur, even it ground and sifted ven 
tine, does not serve the purpose as it soon eloos the nozzles (■■ 
the spraying imiehines and is not uniformly distributed. T 
Seville satisfactory results flowers ot' sulphur must he used ; the 
is obtainable from anv of the chemists in large towns. In if. 
Mofussil. if elude Oil emulsion eamiot he obtained, kernMii. 
emulsion prepared as follows should he used instead 

Roil halt a pound ( t chhltaks) ot sliced Mar-soap in a i;alli 
id si's.) of wait' r till dissolved. Take "tf tile tire and add . 
gallons (In six) of kerosene, agitating or heating the ti i i \ 1 1 1 1 ■ 
till the kerosele- i> eompleti Iv ■ Inulsilied. This is the stoek 
solution. Win n required for use ii i- to he mired with sttlphm 
and used as above. It'. Iiowcver. it I" impossible to prepare ile 

kerosene-emulsion. 1 results will In- ot, t. utn d hy spraying tie 

tree' with Soft-snap and llowi is of sulphur. 



VV.tl.-l I'l UHleii- 

Ti|e SOilp slll'Ul'l tif't he dissolved III l gull"t|S I K I | ! || ! .J 

water. Tie- sulphur i' llr-n made ml" a thick paste with wa! 1 
and added I O the || II till i . and water nihil d t" bung tip the w h", 1 
to i',n ('alloti-. 

For ealeulatiiu' ill nt sprav ill” a 'fir, i tow ~ li> • - 

eight t" ten years old was .separately sprayed with cni'h 
einillsi'iii and tlow i is ot sulphur I im height of the It"' ' van- a 
f l ' rin 7 It- 10 in to 1:1 tt. tin, and tin- rireumteivnee nt : 
-tems varied from It t" a tt. I in. 

N'lnil-i-i <•! tr*-**' ... IN ( p 

I 1 '.ulr* o|! Hit il -*11111 -» ('ll;! * . Ii- *S "* |i**r 4 " ■* ... " ' 1 

T«'i) • ■•I'.h**- A- 1, j.» t half -U\ ... " 

o i<» !i 

(Some spray thud was h-lt over ; and the cuolie., finished li 
w oi k in nearly three hours, hut fur purposes of ealeulat ion Ire' 
a day s wanes have been eharged ha.) 
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it will I ii * u ihaf il, 4 , , ,■ 

. “ N ] J1 ' a yiJJ' r a tree conns 

" | ; 1 " - ; ‘"“"i »»" ti.i> i. n,. „,« 

" lu " "" ,,c V" 1 ii " '"‘i’ " ia i™,i. ." b 

appearance ctnil bear well. ^ 
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I'nriitii <.'iy li-ti 1 1 1 1 > ■ — — t" a lii-iil i iit t |i-, ii, uni- m i n. Hut may 
mml virulent it I'oiivi Vi-il in i alti«- tin iiihaHitaiit- **t a di-t 
-Hi a It may. 1 1 1 * - ti • f i » r> 1» — • ti that uaiVi-uii tits nl c.attl' 
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worklllj; Fullncki anil Volilin stuck HP- '_'ia/.!il III til'll' 1 
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villages and surroundings lor til- cold and hot weather, and it 
i- [lossilde that rinderpest in latent form is with them all this 
Mine ; at tin* beginning of the rains they are marched to a more 
or less distant jungle tor grazing on the young grass which 
- print's Up as soon as tie in n i eone-. They there meet cattle 
tVoin other districts, and * a.-h ot them m all probability brings 
linderpest o| a race to which they are immune, hut when they 
come in contact with the -trange hreeil t h < - v immediately succumb 
ami may die. 

This theory m somewhat discounted by the fact that the 
-i-iuiii made at Muktc»ui is mu n muiti-valeiit one. it is not 


made from a large ninnhei strains of the disease. Intact, 
•i~n.il) \‘ onlv "ie strain i- n use. -md y-t under ordinary eircuin - 
stances thi' serum will immunise |> , i mn cattle throughout India 
The sUseept ibilit \ ..t ealth ot vai- le-y ..f the si. l'Ulli is. however, 
i.,,t niwavs unit mu ami \ urn- a' tine-' in a very marked degree, 
j iisianee. tle i- hat-- I* Mi e\t raoi ditiai ily good results in 

.liihhulpoia- from tie- U'- -t •! ' <-f c e. of A H, serum per 

i.oolb. o| bodv w.-ight it i. i as a minimum, and yet in 
Dam. ill. which is only a t ■- . i- - .way with apparently identical 
1 1 iti 1 1 ' r v and catti-. tie i- w- !• a large jh-icciitagc of deaths after 
inoculation with tin- ~.ft- " 'm i instat.ces have occurred in 

rliumla and Mamlla fie iati-r is piohahlv explainable as 

Mamlla Isa plnl-tu ot ab it 2 "oo feet, and such cattle 

mac simulate bill annual' \ ■ i '-n with a t.-w bad tesults in 


tndigi nous at t ! and m !'■ 
in. an t hat the protect i\ c uo 
i he s. u mu w as nielli, acioti'. 


, i t t , ■> ] instances, it would appear to 
s. was i;.u large i 'Hough, and not that 
Tin t.- i also tlm possibility ot its 


sutiiei. nt multi-valency, but. in the absence of 


'.-.arch on t lies, lilies, little .-.an be 'aid 

From this it would stein that the valence of rinderpest is 
a .'rent extent ne-digible. but iVoiit praetical observations it is 
-I, that an old strain of tin- disease may be harmless to the 
< al cattle, lmt extremely virulent to tlmse of another district, 
in- seasonal pr.-c.al.-nc- of rinderpest i> therefore not the result 
'he season lull of til- lit"' eluents ot cattle. 
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There is a pvcdisposino fact. in th.it animals durino the hm 
weather or from February until June become very much reduce, i 
m condition, partly owiny to the debilitating etfeet <d the heal 
but more to the absence of gruzino, and the fact that no artificial 
feeding is adopted for cons, calves and non workino bullocks. 
Animals may be seen to oet thinner and thinner throughout lb. 
dry season. This lowers their resistance, and as soon as the cold 
and damp of the monsoon commence they are extremely likelv t . . 
become infected with any contagious disease that is prevalent. 

In tlm case of foot and mouth disease movement of eatti 
may be seen to be the direct cause of the spread of infection 
From the heoinnino of the tains until the roads become open in 
October there is very little traffic In crain. timber, cotton, I'oddei 
and other produce, and cartels cattle are mostly idle in ^ras >/». <, 
etc. As soon as the roads become passable the t rathe tv 
commences, and there C a barm- admixture o| animals linn, 
widely ditferino centres a' the various roadside camps. 

The same thittu' applies t" //■>., and .(/«,, -s herds which 
eoiniiiem'c movino either lot fresh oraziic_r or tor sab- at tin 
various markets. Cattle which have become immune to tie 
local infection of loot and month disease are then exposed i.. 
different strains of tf.e disease and at once become infected 
It is for this reason we note t ft.it toot ami month disease coin 
indices in epidemic form in XoVetuhet or December and 
orailuallv oets wnr»e until tin- end ol the lu>t weather when trail; 
again ceases. 

Predisposino causes otlier than this are that workim- 
animals when a^aiii taken on tin- road atief eompar.at ive i< II en - 
are not in hard condition and so more liable to * l j s i ■ ; i s * * . 1 ll' - li 
feet are suit, tin- born becomes thin and the skin round the cor- 
net tender and so more hah|e to infection. It would also seen 
that foot and mouth disease prefers tie- dryness of the at nospIc e 
to the moist condition of the rains. 

Another reason for the publicity given to foot and ncii! 
disease amongst working cattle is that although it is seldom lata 
and very often only in a mild form, when it attack* workrn ■ 
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animals it it: the cause nt palpable ami |u-*-.<put loss in rupees, annas 
and pies. \ erv little is heard ul it amongst voung stock and 
in veiling animals, because it dues not appear to cause any loss. 
Animals tiri - ill. ailing and lame tor a time, Init eventually get 
well, and unless tin- owner is grazing cows fur ghee-making and 
ill,. iv is a luss in milk supply, tie- damage done is not at the time 
appreciated Hi" loss sustained, however, lay foot and mouth 
disease e.annot lie uveivstiin H"d amongst young and breeding 
-!ock. Pregnant e >w> his,- eonditioii, become poor and thin from 
heing unable In eat. and this lias a most deleterious effect upon 
tiie unborn cdt Voting stock b-con.c so weak and poor that very 
n 1 1 1 1 * v rn tei |, •cuter 1 1 ..in the serious set back they expert 
Mo).- th an oie-e voung animals and cows have been found so 
w, ak and ill as a result of foot and annuli disease in jungle graz 
mg areas that tle-v tt.-iv un.ihb to move. It has been shown else 
•tii,.,,. that ti,- monetarv loss ; ,s atli-v mg working cattle in 
[J.-rar alone tuns into la-s of , and the loss which breeders 
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Surra is t !\f same. aiul eases are rarely noted till alter tie 
advent of tlie Tahanus and other hitino lhptera. Tin* incubation 
of t his disease Ironi ordinary natural mfeetion is somewhat van 
able, and m any ease it is usually some time from the first appeal 
alien ol the try pansoum that any serious symptoms are noted at 
least sufficiently serious to he noted by the layman. It t h«‘ief, ,j , 
follows that we seldom have Surra reported before September. 

Hut Imre ao.uin movement of animals is evident. It i- 
thought that eattle may he reservoir* of Surra. tliev ma\ 
harbour the parasite in their blood, and as they show no symptom- 
of any di-ease an- a soaree ot‘ danot'i to eipiines Cattle ova/, 
throuehout tin- rain- in jungle area- wlmre tie- Tahanu- i- plenti 
fill. As s .on as tin’ Taliann- i- numerous, int'eetion j- po.-siLjv 
carried lively t" tinny animals i.y Tahanu- bite.-. Toward- lie 
end ot‘ the rain- tie rattle eomiicuc'.- then journeys hark to work 
or other oTa/iiiy areas, and m so doitm eome in < ontaet w it It lea's. . 
then if Tahantis i- present w have the nppeatanee of Surra. 

It will he seen that aitiemoh ” Seasonal e\pres-e, tie 
appearance of tin *■ disea-i ' it I- not duo aetu.uUv to seasona. 
ittllnenee, hut in tie majority o| cattb outlm ak- to the mo.cumh'- 
of eatth- as a result of tiai^ci.mlitinus. tiaii'pirt of erops. ”ra/ 
i 1 1 necessities, ete. Tin- pr.ietirai result to he obtained ti I -III lie 
above ohs-i vatioiis is tin- facility with which method' of proven 
tii'li ran he eiitei taile d. A kteo.'. h-d'jr ol tin- various trade atm 
rattle routes enables oie- to pbc-e a careful wateh up n them, ana 
so anticipate epah iiiies. ami l<v prompt measures of si orenali"i- 
i noon Hit i • n. etc. 'tamp tin 111 out Tim know h d'_'e that Hane'i 
rhaoic Septicmmia and lilackh-o almost inval iahly attack in lie 
rams allows ns to perloim prevent iv>- inoculation in April aie, 
May. and so obviate tie- risk ot i"diiciny an animal s ivsistaie ' 
durino an actual outbreak IT fortunately Anthiax cannot I- 
treated by vaccination in tins emmtrv. as the i j-k of deal!' 
renders it inadvisable. 

I here is now very little re-islame t<> tin* pievctilive tree' 
incut of Hindci [li st by the inoculation of serum, Im-ause it can ' 
dotm dtlllii'4 tin actual outbreak- and immedtately it- ellcct 
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noticeable. This appeals to the cultivators mind which is essen- 
tially 'Mu- that will never surest <loii IL r anything to-day that can 
I " 1 put oil till to-morrow. A serum may he exhibited in the actual 
1 1 res' ti it *o 'll the disease bee ms.; it. action of prc veil tion commences 
at mice iiml there is no low critic of an animal s resistance as an 
immediate result. With a vaccine,. %>\v>:ver. this is not so. A 
vaccine will [ii'oducc immunity. Init it cannot produce it in less 
than t I 11 days, ami during tni< interval there is a tendency for 
ill*- animals resist once r " !»■- hos-r than if it had not been vac-- 
''inat'-d. this it course I'-'inl. r- sU'-h an animal more liable to 
infe .-ti"ii during that I '"div-. A vc.-ine having produced its 
immunity, tin- immunity is imt' h m ui lasting than that produced 
bv serum, tt will ia-t tot ! 1 mom hs. whereas a serum will not 

,|o so fur mm e than • '■ w- A 


Knowing tic— facts and tie dl--.l seasonal prevalence of 
di'ca-’ again gn • - u- t i ! ' t w i ■! - - a " : ~ t a 1 1 ■ m emhating the season - 

ii "! -udi d;- c ' I la-iii", 1 rliagie S.-ptictcmia and 

I !l.t'-kleg. Activ in- I'm- , o- 1 a i" ing t ik' ii in the Central 

t>. vaecinat. : ■■ ll.-tii erttagic Septica-mia ami Black - 

• g in April. May and .In idy pivv.-nt their reour- 

in known inf-et- d r- iotmg duly. August. September 
u, d I )ctoh,-r. It is a «V'!' '.i'it i'll"' p 'pillar with the cultiva- 
tor. He thinks licit as n .thing o doing in 'h- way "f disease, 

■. i i v hot I ct ' Suih -i"ii: uni * t;. .Hy t- ’h- wil tbi-rent. It is 
illtici.tlt to i Nplam 'hat a vaei-iti a' cii i uni"! "e d"ti" dut ing an 
. mi,- It ish .i""l tint ! 1 1 ’. i ! i ■ f— arch in til- manufacture 
a coin i > 1 1 1 1 ‘ I s'-nim and \ ! "■> w in m c.im-s.- "f time product 
., practical result. Tim wri'-r has nir. a ly reported mi some 
-'I.v.-sslul e\p rim- lit- III "!' "II tin " hues. Such a substance 
ould itihil.it tie I .•■ri"d "f I'-ss.-n.il resistance that the 


e would have its 



" : 1 1 ii Hi- it t action later 

Prevent ive vaccination during .pit.-sceni 
' 1 1 -essit.it, -s a complete g.-ographi.-il survey . 
1) IV',. s , . . !! '• ' 


jh-riods til tin- 
it' nil ini\vU‘vl 

1 5 I'l.i.-aM. V. 


If.-.-. V.il V J. N ... I. 1 ‘11 
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and careful cataloguin'; >>f such infected areas. Till now ven 
little has been done on these lines owino t<> want • >1 personnel 11 
the Veterinary Department. This Department is, however 
increased numerically and a number ..I men have been trained n 

this special work so that active measures will now he taken n 
varrv on efficient preventive vaccination in known diseased areas 
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useless tor kharif ' crops. Cane is well established hy the begin 
ning of the monsoon and survives the waterlogging. This piece 
of lowlvitig land has been divideil into two parts fur sugarcane 
experimental purposes and each plot hears sugarcane in alternate 
vears with a hare fallow in lietweein It will he necessary to 
widen this rotation in the near future. The land is always well 
manured with eity refuse and cowdting before sowing. 

lit t!Ht!‘ Several vatietles ot eane were collected troll l 
diti’erent parts of the l nited IVovmees. Tin- host ones were 
kept on and tie poor ones discarded. The eolleetioii was added 
to in t y I 0 and aw-titi in It'll canes being obtained from < > t h< • i 
provinces. 

( 'ane in this tract is j/rown ehietlv for <i'n\ and the yield .,j 
per acre has been tie* basis of c.niparison in the experiments 
The' juice was pressed out hy an iron mill and then bulled in an 
iron pan. 

Up to the present tie ■/• -< Sue- 'hi variety h t' given mueh 
higher outturns than any "t the others, t'i .,, i is the local 
Aligarh vari-tv. The yield, of tlo>e two varieties an- giwi. 
below. Tie- areas ■•ni>!i>-d Weiv ( l it t h of all acre in the lir-' 
year and 1 1 of an aer- in tie- ml 


luii S'tV'ftfi’i j mvn fr^tn M'l: 

iI.,hvi.~i ■ uic u», H I * -:u t"i : :< It! 

CAm el ? 1 1 to t'i it U-'l 

The above are exceptionally liigh yields lor the 1 nit ' 
Province?. But local cultivators this year reported yields"' 
.if i -sf) Hills, ot r/K/- per acre Irolll <lf'i S'lirtlm. 

t ultivatois near the farm haw taken considerable inteiv,' 
m the S‘in-rl,'t eane since the experiments fir.-t began. I .a-' 
year a few acres ivi'e grown in ihc villages. A large part "• 
the produce was kept lor seed this year with the result that 
there are low about J < t ( t acre, under S,irrth,i in this tract Tie 



ami >1 mi' 
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increase Vl '. v 1 ‘luring the next two years, 

Tie: ra„e has also w-ll reported on Irom Mora da had district 
w here II IS In in.o prow I, lor the second year on an increased 
an a. Indents tor Su,-,i/,,i rune were received from a large 
-miiiher of .listri.-ts of tin Cnited Provinces and also from 
In'Hg.al, so dial this war its value under verv varied condi- 
lioiis will lie i i-'t' d. A small eoii.-igiiinent was also sent to 
Ani' i ii-a, lail i rut h e iuj|ie'js jiv to stat',' that the gentleman who 
asked lor it "as on lie- lom; out lor loilder plants and not for 
'"•-mi producer.-, /' s. > O' 1- a very tall, i eddish cane, and is 
grown cxteii-ivelv in M u/allarnagar district. It is peculiar in 
that it ih * Weis very to • j 1 1- -it t v In tact, it has dowers everv 
year at the Aligaih laiin. t hi t his aeeount maiiv cultivators 
did mu In. k upon u with lau-mr at first as they said that dower- 
ing results in in i ■< -ii h -- ..... 1 ,,-mg produced and also in general 
i let e|-ji ir.it ion hi tin i.-ai 11 - ei.,p if grown from (lowered cane. 
Several o\p. line i.l - haw o, • . cal l ini "II t" lest these theories. 

In ! ;< I o i h i w e i . i i s " • ' e ;i |.,- ivrfi -elected and sown in a 
plot of | :’,ni h acre uni n a -uoil.v oh" alongside nmi-tlowercd 
’aiies wei . sow n. )• r mi i .■ si ; pints O' r was made. The 
■ lilt nil IIS Wile a- I.. low 


The ditle ivne, is , ,|,U (o, ail i " and l;, • d, finite vniiclusinii can 
I e 1 1 | a w n Ml (a \ ell I III ’ li- lh •" e] , . I cal.* A I I In’ same t line It 
lua v lie p. an ted oil I thal only lie 1 '■ -I eiop. il canes tin W Cl ed. 
on I selection of ill. Mow. I. .1 oil, s was merely another way <d 
I'l 'king mil tin' thickest and lalh st m* 

In a, I, Inna, m ill,- al-w v p. -i inicii t - during IMlo-ll and 

; ! 1 1 | . i g .several par -ai i vc cru-hings of flowered and non-tlower- 

d S' ml I m cams were luailc. I he tahlc hclow give- the detailed 
it suits. 
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yi'.AiM.iM IN yujjar-caii.- in .Jessorc is not a 

''''"i 1 i> tin.- ccntix- of the extensive date- 

|>itliii->i|Oi«r industry. ami tin. pvifili prefer the peculiar taste of 
suyoir ni.nle from 1 1 1 * • date to ti.u irotn the cane. Moreover, the 
growth ot stio.tr i-.ti i •• i> i.t’li r precarious as iiiueli of the district 
is low I vino and -ulijeet f Hoods Tlie wild date-palm, 
i l‘i"i in / 1 0/0 i oilers tin- advantages that in> matter what 
the elimaiie eondition- may n. . it- yield iv n-rtain and it requires 
very little cultivation Win:- • ■ me is omuii, however, in the 
• list riot o.i id voids -e.'in i„ ui.'ained 

1 )min^ a tom ,■ ; . m of the date-sugar industry 

the writer had an opj . u: uni • v o making >oine ineasureuieiits 
and analvses .,i ;1 ( . u, . tioin i particular field in village 

t iol itirdanya. ! mil'.*' e a-t « *t Ivuch uidpiu . 

. 1 1 ‘ <t . [n tie t 'ill. -to. i ini" are aii nit in /.n//,o.y ot ettue. 

olle I, ■,//,'! i le| [[ o , ,|UH.(i. I,- to • avt'e 

i ■ .a. . • - f \ ./ ; o. t pm pa mi. is practically tile only 

viiMy grown \ |, u W 1, lie earn s appear here and there among 

’in 1,-rJi. 

I’liis vain-' Irom loam to day. 

( ' -rh 1 1'' it n in fins appears to lie very badly done, tile 

'U! lace ot' tile field.' consisting ol huge cl-nls ot caftn. 

S.ir,,,,/. This takes place in March, when the land receives 
'tsoniv irrigation ( )nlv tlie lops o| the eano are sown: these 
ol lieiijM earef ull v lemovrd tioin tlie cane betore crushing 
Kach top maki > two sets, each set liavine one eomnielf intern, nk 
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Y " U T1 ‘" Wnt " **l,out ”0 puccfi iimu.icl.-i 
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a. a temperature „| lo-j' i„ mm Fahrenheit. Of the latter, 
t J> l’< ■< • set Is wen- iiunici si'd in a containing a 'JO per cent. 

Miaai- solution a fruit preserving apparatus being used for the 
]iiinnTsion,(‘ ) 

11).- sett- all planted in somewhat drv garden soil on 

•laiiiiuiv _sth and ". re not irrigated. On Februarv 'JOth. s of 

i he forced setts had shoots above ground and < ml v i of the 
unlor.-'-d s.-tts ftn Match i ith all tin- setts were dug up. 
M it !i tin- e\ci-pt i. r|i tin- setts i in ii n.-t s. -.I in sugar solution, which 
" *** 1 absolutely eaten by white ants only the shell being left, 
all tin- lorced s,.tls that bad good eves bad shoots about 
eight inches high above ground, those with bad eves had made 
roots bm no shoots : 1 1 , e |- - was mi gem nil difference between 
those immersed lor , and In hours )■ spectiveiv. Of tile we 
ton-eii setts also, ad thos. with g.md eves bad sprouted and the 
rest bad made i -its. but ..;dv the t u . - slptnts above referred to 
hail appealed ab.o . ground am; 'in-v were otiiv about four inches 
high I In- fesuit -a tie m - a 1 1 1 1 - tit was therefore to accelerate 
sprouting vonsid-T.i!'')' *• .i d sett> being about three weeks 
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mi"ht lie triiil on potatoes which Aoiiictiir.es reijuire an extia 
vacant amount of irrigation after planting before they will 
sprout, in India.- -A. C. 1 hunts. 

* 

\V E h.avc been favoured with a copy id the paper on a pf a 
for the education of the agriculturist submitted by Sirdar llah.i 
dttr Sirdar Deal Singh Man. I 'resident <d the Council <.| 
Regency. Faridkot State, to the Sikh Kducational Coufereiic. 
recentlv held at Sialkot. In it we notice that there are in tie 
villages of that State bodies called tile Xeki Praeharak ( omnnt 
tees, composed of all the leading men of the villages. Their 
most important duties are stated to be the promotion ol nlu 
cation and sanitation amongst the cultivators. It i> reported 
that thev have worked so successfully that demands for more 
village schools and hospitals are b.-ing put forward and people 

even offer to contribute a share "I theit I In- Presidem 

of the Council has prepared in Punjab, a series ot emirses t<*i 
the village schools, which besides imparling education Hi tie 
three 1 1 s are intemle I to ”ivc ehildivn some instruction in linn 
future everv-dav nvoentimi. lb lias also got at faridkot a pa\ 
ing model farm and lariic r ' irai'e which serve as an object f s-.,, 
to agriculturists. - ■ t Km n m. ) 
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I'XI'KKIMKNT' ON 1'aI'M I Yl.HVATIUN IH IIIXi. THE YEARS HlO!M 1, By 

Le'I.ikC. (’oi.kmax and It. (I. Hamch AN iiJiA Hah. Billetin' 
N'u. (Sknkrai. Skiiik' I Ieeahtment ok A>;ri< iutue, Mysore 
Stai k J’hh e h • v -o. 

In i his Bull'-tin tie- aut ii- ■!> rail and summarise the results 
i ,f' i -x [ k- ri Tin 1 1 f ■= mi paddy, | ilan 1 1< ■ I t"i 'In- most pa It hv i)r. Heh- 
ni, ■ mu previous to lii- i -t it -in. nt m I ! i o " mid which have heen 

«it„ Airifil "Ht m. lii'' lain! t * • l ' ’ * 1 ami designated liy him fur the 

|iui|i, ,«■. A 1 1 1 a a i o h i||.. 1 1, nod hi- li'-cti so s)k irt. tht' system 

t , ! , 1 1 1 1 * a t of testing ill" plots. uni lii" cuii-iiloralilo dill'et'eiices oh- 
min.'ll ill til' Yields ot ill. id 'ts vai-i,, u.-ly treated. justify the 
deductions mu.lr i.v til- :i„: i,., r - ami t ii - ir | n 1 1 .)] i. a t i<iii. < If the 

-ults xht, lined, th" m ' i-t 1 1 n ; ■ i r r a n t i- pio'oahly that which deti- 
riit.lv est.'ihlishes tllilt .'ll least Und-I eel't aill (" itidit iolls the | ilnlljrll- 

i 1 1 o ,,f the laud in middle mu hat' lv h"|,,|e transplanting paddy 

I'esttlts iii a I, 'truer yield of grain than ploughing imm -diately after 
lii.- previous h irvist This fact i- w.-il known t" cultivators m 
South Belial' and uv hat e 'll: selves ..hs-i fed tile had ctlccts oi 
ill -H’oardi Hit it on tin heavy 1 -lack paddy soi!> ot that region. In 
discussing the lai't-.rs that m:t«, possibly eutitrilmte to this result, 
th,. authors dismiss as mappri ciahlc. tor good reasons ofi veil, the 
, Heel the greater gruvvtll ■•!' Weals oil tile mi] dnughod plot act 
1 1 , , r a II manure on (he one hand ami ot tile giettel 

decomposition .d' humus dm- to early ploughing in tile other. 
I’roe '.lino to discuss a suooesti, in that early ploughing might 
," S „| t i„ O, -eater s.dul.ilily of soil constituents which might thus 
leached out hy thioiling. the authors show that, in tact, the 
■.'renter solubility was found m the unploughod plots. This they 
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„ av is contrary t-> expectation . 1ml we venture tu surest t lwit t. . 
lUIV'llf "’ll" has closely observed till- effect "I desiceatii III of 
heavy unploughed paddv laud, like that m .South Helini, -causing 
numerous cracks three or four inches wide, oiu- or two fort apart, 
ami of siniilar depth .mil who has also noticed ilir etfeet of 1 1,, 
lirst shower of ram on stteli desiccated land- wliieli is exactly 
like tile rtfeet of a thaw on frozen clay it is clear that physical 
changes of considerable significance niusl take place as a result of 
desiccation. Ivirlv ploughing. l.y conserving tin- moisture, inusi 
inhibit th.ese changes, and II is -pnte possible that it is exactly tie 
greater solubility ot -nun ot the sod s eonstitueiits, or the dr>ti in- 
tint) of its colloidal |n . .[i. rt ie-. resulting tioin desiccation, and 
const'i|UPt)t icratioii to a gloat depth, that is ot boiietit to tie 
succeeding paddy crop. lheauthois lin.ailv suggest that one ot 
the ch let (actors eol ic-The-l u in v i >e t he al t el at loii m lie haet ei in i 
content of the -’oil. Having regard tin- important i dle played 1 y\ 
bacteria in many ea-es wle :• physical changes produce a chemical 
result, this is exceedingly pi'ol.aiile, and lie d i tie r ei 1 1 ill t i< >1 1 ot tie 
result with respect to tin- variables that function in the process i- 
likelv to he a Very jiretlv prohieio Meanwhile. n would I” 
interesting to try the effect . . t lie puddling of, -,,v. hlaek outlet 
soil, and suh.sei|uent thorough; desiccation, as against pl-nigh 
ing. as a preparation toi uth-i crops tie- eointnon rotation ot 
sugarcane with paddy, reteried t. in thi- iiulletin. provides .a 
precedent that might l>* woith following up 

Another conclusion drawn from these exp-TUie-nl - is that 
saltpetre produces no decided increase in the yield ol paddy 
Taking also into consideration lie eyp.-i iuieiils m .lapan ann 
Hawaii reterred to in the Hulk-tin, il would appear prohahl- that 
the results ohtam-d with s.-il t p>-» r* --li paddy elsewhere III India 
are not essentially due t-- the sultpetn 

I lie .Japanese .-alt -water im-thod ot selecting paddy seed 
high specific gravity »> also the -ulijeet of experiments h< t • 
described, and. in the author- word-, "appears to In- a practice 
method for bringing about a decided increase in tin 1 yield . . 
at very slight expense. The method consists n 
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etc. 

1 n the 

chapter on 


Distribution ami Nature nl' l.and. ill" author touches upon the 
loot cause ol' t lie cultivator's poverty ami points out that it is 
mostly ilue to Ins very small and scat’ered holding lie defines 
m economic holding, suggests hIiui it might he with reference 
to the local conditions, and hnotlv describes the action taken in 
Sweden, Austria, and Italy to bring about this desirable result. 
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The chapters on the efforts made in that part, to put the 
cultivator's credit on a better footing are instructive. In view 
of the agitation recently set on foot to prohibit the slaughter of 
animals in this country we would draw the attention of the 
readers to Mr. Keatinge's discussion over the statement so often 
made that, the slaughter of cattle is. in a great measure, res- 
ponsible for the deficiency of cattle. He shows that the animals 
slaughtered are generally barren cows or useless and malformed 
cattle unable to do any field work, and points out that over and 
above those slaughtered, there are thousands of useless cattle 
kept alive which could better be disposed of, thus making more 
fodder available for work-cattle and ilm young stock. In connec- 
tion with the ijuestion of the graving substitution of non food 
crops, particularly cotton and oil seeds, and the high prices now 
ruling for food grains. Mr. Kraunge shows that this has been 
tine to the opening of tin- Kurope.au market, tin- steady develop 
tnent of internal trade, and a perception on the part of cultivators 
as to what pays them best to grow. 

Part V of the book deals with Stale aid to agriculture : 
the first chapter mi the limits of ( oiveninciit aetion is very 
instructive and illuminating, and in it \\e would particularly 
refer to the author s treatment ot tin- ipte.-tcm of r/«r and sugar 
manufacture. The book closes with a brief resume of the work 
of the local Agricultural 1 )*| ..t, ttiemt - (Km rot;.) 

The Mango by P -1 Wkstkil Hullu in N’o. I s ok thk ( Iovkkn 

mext of the Puii.ifi iNK Islands. 1 Jki'artmknt ok Petti, ic In 

STRUCT ION, HuRK AI OK Act: lOTI.'ITKE. 

litis contains a lull account ol t he botany and cultivation ot 
the mango in the Philippine Islands, together with some interest- 
ing remarks on the nomenclature ami geographical distribution 
ot the species. I be mango appears to have been introduced 
into the Philippines in the latter half of the seventeenth century. 
Karl id references to the fruit evidently refer to the two native 
species ot Mangifera, t units very inferior in (jimlity to the mango 



KKVIKWx 


:J 1 


A ' -'‘I'ivnu.,,, i„ rim Philippines is 

Tl 

in aiiy s 1 1 nai j.in u ]| 

worth ••ill t i Valin 


'■ u !'< 'll II M i- 


■ >iisi< ter<-( 


too poor to Im 

. N '>! wit|,s,ainlii r _. thi, t hey appeal to thrive 
tma/.iny ly , hut Uo-iv .-an i„- n„ doubt that until improved metlicjds 

r " l,1V; """ 1 Vl " 1,1 ‘i'f '»• ]>-a 1 1 v increased. Tlieiv are 

’ ,i "- l , " ,,,-i l ,il1 - v '- r| -' •> nil'll i'i !>•'/. tl,..ir fruit between 

Mav : "" 1 J " l r l,v '""'Kill- 'll- 1 1 "f' and .•lioppmo the |,ai k of' 
Th ' " mik ,h " Flil l'""'' the,,, T„ i,..:,, Unit as early as 

Tll|s " a,iv ?l ""- I'xV'-ver. is inferior to that produced 
i.at"i in I !"■ Wai 1 Im Philippine in my.,, altlmuyll one nt the 
" , ' >l lFl v "H l ’ • I in •- v i~ l • •,!,•••. tn> a \i.-ty ,lt,,rt veni-tatiw sttasnit, 
" F ' F ‘ ,F ’’ , ' xl '‘ 11 " 1 "I 'll" lull' I' !:t"kil|o it: attractiveness ami the 
l' pi "pnrt n maliy ia:o"J ' lion in -■ 1 1 1 1 • - Indian varieties. J 3 v 
liio mil' iilin-t ion • ,| 


'•asoti i 

i i. toiler. 


a a! o) 1 1 ,, •. at )i-ti. , 
:. 1 1 • i •! : : — illicit! jii'' 


o ou n here tlm niaiio’o 
ion yei| until late in 


A pal He'll al'ly '!'• I'll ''ll II'!'' Is that on Propayutioli " 
^ F " 111,1 '-I 11 I- 'dw.i\, yi ' i is i 1 1 i Hi y in the Philippines, 
a ll It l In- 1 1 suit tint many in : : . . , i u educe . ,nlv a small titil-- 


"1 

ii m 

I’PlIlj' 


I" n in 

it 1 ll- V 

'!l Milt 

1 do if' y'oull on 

St 1 

inratp 

'!•« 

eke 

1 II '! 1 

UP! ! 

i Ml' 

ll< 


:• m 

mid. iiny. yrattiiiy 

til 

J in- 

■ t r»* 

hilly 

.111(1 

*!<•> 

i 


u < M k it 

!-. i 111 

* ■ i i i ■ '* i o! r. 

'sl"lil|- 

; m 

■ xiup- 

1 1 * ii \ 1 1 

. '.|i| n 


win. 

■ii linylil 

n. tin- 

■ I U nil ,.|v; 

t m ;»'_:< 

in 

many 

t'.nr 

U Mt 

1 imIi.1 

'IIP 

h (' 

M 

■»M i u 

ii« )<- 

e| iilt V !- e. 

Minn, in 




Th. 

- 1IMII 

' ■ 

t(M..' ; 

U ' 

T .. - 1 

V. • 

'I "Ii .alllii 1 

>T lUV 

' >1 

: P 

>' j 

till*' 

f 'll' 

hl.-i ; 



ip. t. 

m tii- 

(lev. In', nil. 

lit "{’ 

it' 

loot 

'V' 

t • in. 

tli*- .ii 

Mail 

1 ), 

Mum* ii<! 

i< .1 1 1 >1 

plant m iy in 

tile l'lllii] 

'pllles 

1' i 

.» III! 

NT' n 

rh\. 

<11 • 

■ t"! 

i t * 1 < 

u Itn ii 

[, e,l||s|de| ; 

inly nn 

M'p 

than 

t ll.l 

1 ;ul\ 

• >« ;it * t 

1 i.y 

'< MM< 

1 

ihiinn 

U 1 1 1 • 1 






W’ i t ii ih. 

<\ 

pp,M 

h Ml 

. . j 

■ tin ) >iti: 

y "ll and 

mildew . 

W Ill'll 

■tl th 

U*l\ V 

"Uml: f 

•1 ill!" ill 

tip 

'• tin i '< 

■tv. tip 

" manyo m 

the Ph 

ilippmes 

1- I 

• nidi 

•knl.lv 

IV. 

e If. 

nu 

Inn- 1 

11' il|s. 

mis. The 

many 

i ‘ i 

.li-lii 

lilll; 


(’"lli-l 

oi i n-liiin 

i 

- i<p >"] 

« M Inl'I. 

s). wliieli. 

Ullilel 


flat!! 

'•"Hi 

lilt IOI 

i-. i-. 1 

l (TV 

llesl 1 11 

pin <• 

11. K!«ii 

ad a. does 

ll"l * MV 

U! 

iuiv. 

Tin 

' <ll'< 

•a 'ip. }i 

■ t\\ >* 

\ P| . 

i' < 

:i'll V 

p< M 1 1 ft • 

Ih d l>v Hol'deatix 

niixtuiv. 



3K; ai.IIIi I I.Tl'IiAI. .11 >f K \ A 1 . UK ISIHA. [Vli, III 

while the ilallipinu nil and mildew e;lli both I'*' ) n «■ v.Mi t km 1 by 
keeping the seedlings under drier conditions. 

Insect pests appear to he more serious than diseases due to 
tunei. FuniieHtinii with cyanide o I potassium and spraying 
wnh whale oil >oan or kerosene oil are the methods recommended 
tor dealing with these trollhles. 1 lie hulletm comdudes with a 
series of formula' tor fnneicides and insecticides, and a set <>t 
computation tables which should prove useful to the practical 
orower in India and elsewhere, i h . d h . S. .) 
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